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BASIC DATA REPORY
for

DRILLHOLES H-14 and H-15
(Waste Isolation Filot Flant—-WiFP)

Jerry W. Mercer
Engineering Projects Division
Sandia National Laboratories

Albuquetrque, NM 87185

with a section on Geologic data by
Richard F. Snyder
US Geolagical Survey
Denver, CO 80225

1.0 ABSTRACT

Drillholes H-14 and H-15 were drilled to investigate data gaps
in the hydrologic hole distribution at the WIPF sile. 0One data gap
existed on the southwestern quarter of the site (H-14) and the other
existed on the eastern side of the site (H-19). To alleviate this
problem, H-14 and H-15 were drilled and cored into the lower member
of the Rustler Formation. In addition to the information gained on
the Culebra Dolomite Member, the holes vyielded hydraulic and/or
stratigraphic information on the Forty-niner, Magenta Dolomite, and
Tamarisk Members of the Rustler Formation in an area where no such
infaormation was available. Hydraulic tests were also conducted on the
lower part of the Dewey Lake Redbeds in H-14.

The geologic units penetrated in H-14 are surficial deposits (0-
6.5 feet) of Holocene age, the Gatuna Formation (6.5-40 feet) of
Fleistocene age, the Dewey Lake Redbeds (40-359 feet) and the Rustler
Formation (359-589+ feet) of Permian age. There was no evidence of
halite currently in place in the drilled or cored portion of the
Rustler Formation (17 feet intoc the unnamed lower member).

The geologic units penetrated in H-13 are surficial deposits (0-
18 feet) of Holocene age, the Gatuna Formation (18-42 feet) of
Fleistocene age, the Triassic Dockum Group (42-168 feet), the Dewey
Lake Redbeds (168-692 feet) and the Rustler Formation (692-900+ feet)
of Fermian age. There was no evidence of halite currently in place
in the drilled or cored portion of the Rustler Formation (i7 feet
into the unnamed lower member).

A suite of geophysical logs was run on the drillholes and was
used to identify different lithologies and aided in the
interpretation of the hydraulic tests.
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Al THTRODUCTION

This e
@uploaration dr

“ ibes the data collected during the drilling of
pliholes H-14 and H-15, Chapter @ gives baclhground
intormation  on the selection and siting of the drillholes while
Cchapters 3 and 4 give the geologic data. Consistent wilthh  the usual
tormat of  a basic data report, individual technical sections are by
separalte authors,

3

2.1l Furpose ot WIFE

The DOE iz developing the WIFF  for uanderground
transuwranic waste from defense-related programs.
torr this 4dacility ig in eastern Eddy County, about 2% miles east  of
Carlabad, MNM.

Thie wind

s lity of the WIPF will be placed !

" 2t in the bedded salts of the Permian
hony which de contained inoan evaporite quence ; g
thiclk. A ter & period  of "pilaot™  ope Lot 1 A washe
avadn e 2, b dem expected that the WIFF will be converted into
manent disposal facility. The WIFF also incluades arn undergyeound
ek facility for in sitw experiments related to interactions
en bedded salt and defense wastes.

£

~r

Bandia Mational Laboratories, as scientific advisor to the DOE,
supports the WIFF project in site characterization, including
continuing evaluation of geoclogic and hydrologic processes  that  may

tothe WIFF =i both now and in the futuwre.

ae Furpose of Deillboles H-14 and 15

- : (2} Large gap  was  present in bthe hydrologic  hole
distribution in the southwest guarter of  the WIFF site with 5o
manitoring points for the Culebra Dolomite between  the Zaone 11
boundary and the WIFF site boundary o the southwesst, Feonew well iri
this region was desirable for three reasonss:

12 The permeabhility of the Culebra decrs by one  to two
orrders of magrd bude b i Soand He-4 0018, with oa notable decroase
ir fractuwre-flow Zdoubl e : A the sk Of the
froachu ta the southwest also needed Lo e recd .

2t

=ling  of  the H-3  multipsd pumping
7 of regional flow across the southwest guer
. to the southeast. @ ohole din thie  wicinity  would allow
abtiorndred irnamnes thie permeabi ity and location assumed for
flowm channel




) The Culebra water at H-2 appears to be anonymously fresh
{i.e., low total dissolved solids). Another hole in the approximate

vigcinity  of  H-2 o owould provide information on the exl
Low-TDE zone.

The old FP-1 pad in the souvthwe guarter of section X%, 2k2b,
S1E, was an optimal location for the proposed hole. The pad L
VEry the intersection of lines conmecting H-E with H-4 and M
with F-1 Tt is nearer the high-permeability 2one &t H-3%  than the
Low-permeability  zone  at  H-4/F-15, providing gre < likelihood of
finding relatively hiagh permeability  than wowld & more southerly
locat

23
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Try ameiehition to the information gained on the Culebra, a hole at
this location Wl o allow characterization of the hydeaalic
properties of the Forty-niner, Magenta, and Tamarisk Mewmbers of the
Fruast ler Formation in an area where no such information was available.

Sy Another large gep in the hydrologic hole distribotion
existed an wastern side of the WIFF site. Two wells were present
i the southe ey Quarter of the site, DOE-1 and  H-11 (and F-18
Just past of the L), but mone in the east-central part of the site
ard only H-9 to the northesst, at the extreme corner of the site. &
rew el l o the eastern side of the site is desirable for three

FEAsONST

12 the permeability on the eastern side of the site had been
to be very low, based primarily on measwrements made  al H-D
. The Culebra permeability i much Ragher, however , bt DOE--1
ard H-11b, farther to the south. Cornfirmation of the assumnedd 1w
prermeability, or definition of & transition zone or boundary betwesn
DOE-L and H-5, wouwld greatly jnoree cornd i dence in  the cona brad
Lo mode cof the site. e Mew Mexioo BEnviaicronmental Groug
Gy had repeatedly recommended & hole to the east  for just this

FrENR S -

) i addition to sparse permeasbility data on the eastern
gide of the site, madeling had also had to contend with a lack of
Frydrawlic head and water—-gquality data to the g
data point to the would greatly aid i wmodel calibrabticon.

487 e

it

ol e would provide the five point to the
of the shatts on Culebra bhydrology might be
hly aid the calibration of  the re@ional

the propc
at which  efd
fme wm el Thii wotrl oo
Culebra model .

.
i

il

The old P2
SLE, was an optimal
et were the shafts and the
to wells  suach as  WIRFFe-
interfarence te
distinct and u

pad A the northe
tidon

o getanr ter of
for this hole. e pad lies
3 & site boundeary. It 1= olo
Ly b4 ard DOE to make & large-—s
arch velt far enough  away Lo provide a
acd Awater guality data point.

seaet ol 2, T y
' ML sy
erough




o0 GEOLOGIC DESCRIFTION OF DRILLHOLE

i3 N

B P Bnyder
(L 5. Geological Suwwvey!

E.l Abstract

Drillibhole H-14, located about L.4 miles £ bhe cencben
of the WIFF (Waste [solation Filot  Flant) Song e
Mewi oo, [rerieety ed & typiloal stratigraphic Shd o For b AP G,
There was no evidence of halite in the drillsd and e part ot tlen
Upper Fermian  Rustler Fopmeat i on (L 4+t it bk 1L oerr wrnmaanen ol
member) . The Culebra Dolomite Member of  the Foastler, directbls
overlying  the lower  wonamed menber, ie  hiahly fracbured. Tl e
suggests that halite beds, present & few feet  below  the Culehbra
Membs ey i holes to the east ot H-14, Frave e e by
dissolution.

gouthwest o

o3 Pzt

3.2 Introdaction

Driltihole H-14 i1s one of & serles of edsploratory boles  ord )l ded
for the eite characterization hydrologic studies abt aod mear the WEPE
(Waste Isolation Filot FPlant) L Le. Cortinuouns core wer e baken
throuwgh the Magenta and  Calebrs Dolomite  Members of the FRuastlor
Formation and across their upper and lower contacts to aid in the
interpretation  of the hydrologic data The interwening Tamaris
Member was not cored.

The drilling was performed under
Matianal Laboratori Yoon behalt of the
DO (L1, S Department of Energy). De
core was the ponsibility of the USESD

the dir BML UBarmch o

ot reyss
LTV

.

.8 Description of Drillhole H-14

Drillhole H-14 1¢ located in
CFig. 1yy in the SW 174, sec. 29,
dritling and coring were done during
depth of 589 ft, measwad fraom a s
MSL (mearn sea level). far &b i dge
Ealy, arnd  the straliograp
Cutting arcd core wer
lithologic tog 1is given in b

Twaey intervals of the ho : ol ¥ Catii
: T SFALD Fh. ' Frooof the hola s

Dot 4 i Aoty b b PR Aok
used and cubtbtings  were coallected, cresrer @l 1y al Pt

Conumty, Plew Flessn i
“ ke i dg. ALY T
e 1986,
&L

1

Foad e i tadsbe ..
Py arch a0 detan bed

L0 b ATLGE P andd

= =

ey

£ Qi :
from 40 to
it
imt
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A osate ot geophve ] lLogs was runy and includes 1) & qgamma
Fag, &) & newltron log, and 3) a gamma—-gamna density log. These logs
@y W 1 to ddentify different lithologies, and  especially  to
differentiate between anhydrite and gypsun. Filiguwre 3.2 shows  these
1og along  with the lithologic column as interpreted from cuttings,
cores, and geophysical logs.

11 e wements related to the drill site are in English uanits.
TP omebtric units are desired, the following conversion factors  should
bhe used:

Multiply English unit Bty To obtain metyric wnit

i Le (mi) 1.6093 kilometer (lkm)
oot (13 Q. Z048 mext e Citi)
ik find 2L millimeter (mmn)

A4 laathoalogy and stratioraphy

Drillihole =14 was  spudded  irn pad-fill material and in loose
garcd of to & depth of 6.5 L. The hale penetyrated
+t  of ere Gatuna Formatiorny & fine- to medium-qgral .
poor sy . e-red to pinkish-gray  sandstone  that becomes
oricl omes clowrnsar o .

Directly underlying the Gaturna at t e crall %1 te i
approdimately O ft of the Dewey Lake Redbeds, the uppermost 3
of Late Fermian & in the area. The  redk : SF & COMmp
interbedded darbk-reddi st-beown and eaderate-reddi sh-orange siltstones
arid clavstones, and & few thin beds of  sandstone. Drill cuttings
indicate fibrous-gypsum  velins ocowr $rom aboult 220 ft (180 £t below
the top of the redbeds) to the base of the formetion (BEP.5% +t, from
adrill cuttings

Thies

o)

Formation, also of late Fermian age, underlies the
Dewey l.ake ibheds  and  consists  of five members. In descending
crder , they sres the Forty-rnaner Member, the Mag

the Tamarisk Member, the Cuwlebra Dolomite Member, and an annaned
lower member, Drillhnole H-14 penetrated the Rustler &t ?.5 1
el ow Gl Cagroauna tevel ) based on inspection of drill cutling . &l
bottomed at &S8% +t below GL in the wrnamed memboer also based on drilld
cuttinm

Forty-mineger Member Qenerally o 3o anhydrite  or
de, or combinations of these, separated by a claystons u
cing the lithology wsing core, cuttings, amnd geo 21
E Forty-niner consists of the foallowing rook  types 1n
sercd g orders 13 ft of  arhydrite, 60 ft of  gypsum, 4 ft of
anbividrite, Lot of  gypsuam, PESS 0 of interbedaded claystone and
giltstone, B8 ft of anbyvdrite, and 8 £t of gypsumn,

The Magenta Dolonlte Member, - oottt thick, is laminated to very
thinly  bedded and  orossbedded, very  fine  to fingegrailned, aridd
containsg  a few thin beds of gvpsum. Laminations in the lower few
EITER VEITY WEYY .




The Tamariek Mesmber is lithologically similar to the Forty-niner
Member , and consists of two calocium sulfate wnits separated by a
fine-grained oclastic wanit. Again, wsing & combination of core,
cubtings, and geophysical logs, the lithology of the Tamarisk Member
ie  interpreted to consist of the following: 28 ft of gypsifterous
anbivdrilte, 5 ft of anhydrite, 21 ft of gypsum, 28 ft of siltstone and
claystone, 8 1 of anhydrite, and 7 ft of gypsum.

The Culebra Dolomite Member thickness is estimated to be about
27 ft. Foor  core recovery and the inability of the geophysical
Jogging tools to go deeper than 968 ft made it necessary to estimate
the thickness. I Drillhole P-1, less than 100 ft from H-14,
peophyvsical logs indicated a thickness of 27 ft for the Culebra
Member CJomnes, 1976 . The Culebra Member i a microcrystalline,
dense, massive bedded, pale-vellowish-brown dolomite. Mumerouws vugs
and fractures  in the unit cause poor core recovery. The Culebra in
H~14 lies at depths from 544.9 to about 5732 +ft. No  samples were
collecte from 572 to H74 ft.

Cuttings collected from H74 to 5389 ft indicate that the upper
part  af  the wnnamed lowsr  member  in the bottom 15 £t of H-14
probably consists of  anhydrite, gypsum, and claystone. Mei ther
cuttings nor  core indicate that there is any halite present in the
Fustler Formation down to total depth of the hole.




Table 3.1.-——Abridqed history uf'Drillhale H-14

LOCATIONS sec. 29, T. 22 8., K. 31 E.
372.2 ¥t from south line (FSL)
9562.4 ft from west line (FWL)

ALTITUDE: (LAND SURFACE): 3I345.46 feet (MSL). Datum for depth

measurements in drilling and  logaing
operations.
CORE DESCRIPTION RY: R. F. Snyder, U. 8. Geological Survevy;

J. W. Mercer, Sandia National Laboratories.
DRILLING CONTRACTOR: Fennsylvania Drilling Co.

DRILLING RECORD: Augered 12-1//4 in. hole to 39 ft, 39 ft of 9-5/8
in. 0D surface pipe set September 295, 1986.
Drilled and cored hole to 59589 ft, September 26 to
October 21, 1986.
Hole cased with 5-1/2 in. 0D casing to %37 ft.
Open hole 4-3/4 in. from S3%2 to 989 ft.

Core Depth Intetwval Interval Fercent
ric. from to cored recover ed recovered
1 A22.0 — 432, 0 10.0 10,0 100, 0
2 4F2.0 ~ 441.2 . 100, 0
3 441.2 - 451.2 10,0 JOO.0
4 535.9 ~ 540.7 Sed .

% 240,77 - SHO.T 10.0

530.7 - 860.7 10.0
7 S560.7 — 54&7.7 7.0
a 8967.7 - 574.0 : 6.3
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Table X, A3,--Litholoagic log for Drilifhole H~14

—Calar Chart {(Goddard, and others,
intervals where no sample was
T

LColor designations from Rook
1948y no recovery de ;
recovered during coring operations

No description, augered material indicates drill

pac material and loose sand to &5 fty projection

from Dirillhole F-l for placing ba af

Gatuna Formstion at 2 .0 - 40,0

CUTTINGS FROM 40,00 T0O 422.0 FT1

Siltetone and madsltone, darb-reddish-brows (10K
Z/74) 3 siltstone ranges from by to 70 percent,
claystone from 70 Lo Dopercenit , mlney amount
of light-olive-gray (&Y /72 siltston gireeni sh-
aray (10Y 4/ reduction spots, 1- to Sy
diamataer begin abt approximately 100 Uy
occasional fragments of greenish-gray (10Y 4/2)
giltstone ranging from 0.% to 1 percent of cuttings
begin at approdimately 150 fty trea 1.0 per-
cent fibrous—-gypsun crystals fraom down -
ward, incre to Loto @ percent
2EQ-DTO Fy e Qrayi s
(SYR 772, fine grained siltstone from 241 to

B e S ol GO, O

Siltstone and claystone, similar to unit abovesg
very light gray ((NE) anhydrite and gypsums
geophvesical loge and cuttings indicate top of
the Forty-niner Member of the Rustler
Formation i at 359.% fl. e o nwvnvunnonsnnnnenesanen 207059 -

Claystone and siltestone, dark-reddish-brown
(LOR 2740 to very dusky red (TOFR 278) 0 i uu e nevnanaen D20~ 406, 0

Anhyvdrite amd gypswn, very Light gray (M) v .ewevevaees 4060 -

.0

o mediowmegray (M5
1wy horizontal veins ot
gyvpsum 1 omm thicky basal
ey

st o el RO izomtal o u s e nu s i i rn e i v s e EE.C

Gypaum, e
crrystal s
Fecry
contact

O



Dolomite, light-alive-gray (5Y &/1), very fine
grained, vary thinly bedded, laminations of
dark—gray (M%) gypsumi wnilt grades downward

antiydrite similer to unit from 422.0 to

L T

Gypewm, similar to unit from 422.0 to 422.4 +t,
hovizontal fibrous-gypsum velins as thick as

S T 1

Dinloanite, pale-yvellowish-brown (LOYR &/72) and
ight~browni ah-gray (SGYR 4/71), laminated to

v o thinly bedded, small sets of oross-
daing, bedding horizontal to sub-horizontal g
urit contains 1- to SBenm--diamneter vags filled
with recryestallized gypsuwn from 426.9 to

Var o ft, several horizontal fibrogs-—-gypsuun
veing O.% to A4emme-thick from 427.7 to 438.7
fty rack broken and contains gypsum crystals

as large as 1oom at 426.9 fty basal contact
Forizontal and grades into unit bDelow. . w v v wnaw e

Giypesum, similar to unit from 422
Dolomite, similar to unit from 423%5.8 to 488.9
ftr some thin be ot dolomite contain gypsum

crrvastals as 1arge &8 1 Mille e w o aennvneanennusesaensnes

o=

Dolomite, olive-gray (&Y 4/1), laminated to
very bthinly bedded, S1lty. e n e an e nnnunvananuenan

Dolomite, similar to unit from 423%.8 to 428.8
fty clavey layer 0.1 4t thick at 441.1 ftg
thim (O05% tao 1 omm horizontal , fibrows-—-gypstm
veing spaced 4 mm to 2 ocm apart from 438.7 to
44%,0 ft, vaﬁw increase in number and
thnlnwwd CEomm) from 443,00 to 44601 Ft,
verining parallel to bedding: laminations wavy
from 444.9 to 4471 fty laminations in lower
O.4 4t dip 20 degreesy broken, laminated
daolomite rehealed with clayey matrix at 4446.2
fty basal corntact gredational with unit

o0 TP

Interbedded gypsun and dolomite, colors similar

R TR T T = R o s YO

(Y 6510, some

iz mmy daark-gray (M)

Gy JasLn (nynt(]ﬁ as large as 4 mm

st nated throughout urmit. .. e e v e v v e wanu o nnanaw

10

N Ean)
-t_.a-..- "l

4

a

4:8.8

A4259.0

430.7

R -
sral et

GaiL s -

ey,

4335.8

4:18.8

429.0

430, 7

e e
P IPA

447,05

444, 0

4%1, %



CUTTINGS FROM 4%51.2 TO 533.5 FT

LR

Anhydrite and gypsum, pale-yellawish-brown
(1OYR &/72) and light-brownish-gray (GYR 4/1
microcrystalliney minor, clear, fibrous-
Qypsum increases downwWard. s e ee s s e s o s urasea

CORE FROM S35.95 TO S74.0 FT

Anhydrite and gypsum, mediun-darbk-gray (N3),
medium—-giray (M5), and brownish-gray (SYR 4/
crystalline to microcrystalline, crvstals
as large as 1 mmy thinly bedded to massive;
thin, black (MN1) carbonsceous laminations
at various intervals; secondary gypsum
crystale from S35.9 to 93602 6ty lower 1.6

)

1y,

ft contains numerous 2- to 8-mm-thick, black

(N1) and clear gvypsum bandss; basal contact
sharp and horizantal s oe o en s evonnvancanensu

Anhydrite, grayish-black (N2) and black (N1),
crystalline, crystals as large as 2 mm,
laminated to very thinly bedded, some

laminations wavys; gypsum-healed fractwe at

H4%.5% ft dipping 80 degrees; secondary oypsum
crystals, 1- to Z2-mm—-long along sharp, nearly

horizontal basal CcontaCte. s evwe v v wvenuneenn

Silty dolomite, pale—vellowish-brown (LOYR &/

A

and light—-olive-gray (8Y &/1), thinly bedded

to laminated; upper 0.1 ft grayish-black (N
uppermost 0.3 ft fissile and carbonaceous,
pumaraus vugs and gypsum—filled vugs; clot
of gypsum crystals, 1 om in diameter at
SATG.7 flteeeuiwrsnnnnannoena ch e a s x e

Dolomite, pale-yellowish-brown (1OYR &/2) and
brown (SYR S5/72), massived] numerous vugs less

el

than 1 mm in cdiameter, clot of recrystallize

gypesum, 1- to d-cm in diameter at 548,32 fti
minor laminations in lower Q.46 ft of wunit..

Dolomite, pale-yellowish~brown (10YR &/2),
microcrystalline, dense, massive bhedding:

zones of vugs at 0.5t intervales: dark-

vellowishi~brown (10YR 4/2) clay laminations
at 553,33 and B535.4 fty clayey interval from
H554.0F% to 55405 Ftea e ea e Cn ke Mmoo
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Dalomite, similar to unmit 38007 to H85T

L e 7 18 4

o R ] 3 NP |

Mo e

Dolomite, similar to interval from 550.7 to
HEE.4 fty lower 1.3 feet recovered from outer

naal

core barrel and may not be sequential..eeein s wnneees S&ETLT -

Bl G OVET Y u w o nn v nmanmmansssananesennnannnunuaanwenue a7 A -
CLUTTTINGS FROM 5740 TO 5RB9.0

Arttycri te and gypsun, similar to unit from
4510 % SEELE FU, minor darkereddi sl own
(10K clavstone decreases from 579.0 to

i e 0 s e I

G0, 7

36141

STy s

B4 . 4

Total Depth S89,. 0 ¢
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Figure 3.2--Lithologic and geophysical logs of drill hole H-14
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4.0 GEQLOGIC DESCRIPTION OF DRILLHOLE H-15

By

R. F. Snyder
(U. S5. Geological Survey)

4.1 Abstract

Drillhole H-15, located about 1.0 mile east of the center of the
WIFF (Waste I[solation Filot Flant) site in southeastern New PMexico,
penetrated a typical stratigraphic section for this area. No halite
was observed in the Rustler Formation in the core and cuttings, nor
was any indicated from interpretation of the geophysical logs. The
Culebra Dolomite Member of the Rustler Formation, overlying the lower
unnamed member, was not fractuwed to any great extent. This suggests
that there may be halite in the upper part of bthe lower unnamed
member , possibly only & short distance below the 00-ft total depth
of the drill hole.

4.2 Introduction

Drillhole H-195 is one of a series of pyploratory holes 1o be
uwsed to study the hydrology at and near the WIFF (Waste Isolation
Filot Flant) site. Continuwous cores were taken through the Magenta
and Culebra Dolomite Members of the Rustler Formation (Upper Fermian)
and across the upper and lower contacts to &id in the ‘interpretation
of the hydrologic data.

The drilling was under the direction of Sandia Mational
l.aboratories (SNL) on behalf of the WIFF Froject Office of the U, S.
Department of Energy (DOE). Logging of the cuttings and core was
done at the site by the U. 8. Geological Survey (USES) personnel.

4.3 Description of Drillhole H-15
Drilihole H-15% is located in gastern Eddy County, Mew Mexico, in

the NE 1/4 sec. 28, T. 22 8., R. 31 E. (fig. 4.1). The drilling and
coring were done during October and November 1986, to a depth of 900

ft, measured from a suwtace elevation of 3480.2 +t  above MGL (mean
sea level). 6An abridged hole history is given in table 4.1, and the
stratigraphic summary of the hole in table 4.72. Cuttings and cors
were examined at the drill site, and a detailed lithologic log is

given in table 4.3,

Two intervals of the hole were cored, from 744.0 to 774.23 £t and
from 855,00 to 890.8 ft. The upper 40 ft of the hole was augered;
from 40 to 744.0 4t, 774.2 to 8IS55.0 4, and 890.8 to 900,00 ft, & rock
bit was uwsed and cuttings were collected, generally at 10—t
intervals.

A swite of geophysical logs was run, and includes 1) &  gramima
log, ) a neutron log, and %) a gamma-gamma density log. These logs
are used to identify different lithologies, and especially to
differentiate between anhydrite and gypsum. Figure 4.2 shows these
logs along with the lithologic column as interpreted from cuttings,
cores, and geophysical logs.
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)l measuwremernts related to the dril)l site are in English unite.
I metric units are desired, the following conversion factors should
e used:

Multiply English unit By To obtain metric unit
mile (mi) 1.6093 kilometer (km)

foot () O, 31048 meter (m)

inch (im) 25,4 millimeter (min)

4.4 Lithology ard straticgraphy

Orillhole H-15 was spudded in pad—-fill material and in  loose
sarnd  of Holocerne age to a depth of 3 ft. The hole then penetrated 7
ft of very light gray caliche, the informal Mescalero caliche (middle
Fleilstocene) o+ Rachman (19746 . From 10 to 2 Fft lies the
Pleistocene BGatuna Formation, a +Fine—~ to medium-grained, poorly
sorted, pale-red to pinkish-gray sandstone that becomes conglaomeratic
dowriward.,

Uniconformably  underlying the Batuna is approximately 126 ft (42
to 168 f4) of the Dockun Group, undifferentiated, of Late Triassic
AQE . The Dockum Group rocks are micaceous, fine—- to coarse—-grained
sandstone and congl omnerate.

From 148 to 691.5 ft (523,85 ft thick) is the uppermost Late
Fermian formation, the Dewey Lake Redbeds, consisting of interbedded
dar k-reddish b own and maderate—-reddi sh-orange siltstone anod
claystone, along with a few thin sandstone layers. The redbeds are
characterized by numerous greenish-gray alteration spots and zones.
There are numerouws, variously oriented fractuwres, and veins filled by
fibrous-gypsum beginming at 250 £t (82 ft below top of formation) and
continuwing to the base of the Dewey Lake..

The Rustler Formation, also of Late Fermian age, underlies the
Dewey Lake Redbeds and consists of five menbers. In descending
wirder they ared: the Forty-niner Member, the Magenta Dolomite HMember,
the Tamarisk Member, the Culebra Dolomite Member, and an  unnamed
lower member. rillhole H-19 penetrated the Rustler at 691.5% ft
below GL (ground level), based on inspection of drill cuttings and
bottomed at 00 4+t below Gl in the unnamed member also based on drill
cuthings.

The Forty-niner Member generally consists of two anhydrite or
gypsun beds, or combinations of these, separated by a claystone unit.
Interpreting the lithology wsing core, ocuttings, and geophysical
logs, the Forty-niner consists of the following rock tvpes in
descending orders 18 +t of anhydrite, 14 £t of agypsum, 10 £t of
interbedded siltstone  and claystone, 3 ft of gypsun, & +t of
anhydrite, and 5 1 of gypsam.

The Magenta Dolomite Member, 24.6 ft thick, is laminated to very
thinly bedded and corossbedded, very fine to fine grained, and
conttailns a few thin beds of  gvpsum. There is evidence ot sott-
sediment  deforomation  inm the lowest foot, and laminations are very
wavy 1in the lower few feet,

Geeopbtiyvesl ol togoing did not esxtend below about 8O ft, mot deep
enaough to log the entive Tamearisk Menber. Logs from  derillhole B0

19



(Jones, 1978), less than 100 £t from H-15, were used to recomstruct
the probable lithologies and depths and thicknesses of the Tamariak
Member in drillhole H-15., The Tamarisk consists (descending) of 11
ft of gypsiferous anhydrite, 10 ft of anhydrite, 22 ft of gypsiferous
anhydrite, 22 ft of gypsuwmn, 11 ft of siltstone and claystone, 9.5 ft
of gypsum for a total of about 83.% ft.

The Culebra Dolomite Member, from 858.95 to 885.3 ft (26.8 ft
thick), is a light—gray and pale—-vyellowish~brown, microcrystalline,
laminated to massive bedded dolomite. Numerous vugs ranging from
less than 1 mm to less than 10 mm are disseminated throughout the
member . The wupper 0.5 ft of the member is dusky-yellowish-brown,
carbonaceous claystone.

OUnly 7.8 +£t of the unnamed lower member was cored (883, 0--8%0.8
ft). The rock consists of 2.3 ft of laminpated, plastic, calcium—
sul fate-cemented, black claystone, 1.3 ft of grayish-red s=silty
claystone, 2.4 ft of grayish-red gypsum, and 1.8 ft of dark-reddish-
brown claystone to a total cored depth of 890.8 ft. From this depth
to 900 ft, total depth of the hole, geophysical logs +from Drillholes
-2 (Jones, 1978) indicate about 3 ft of claystone and & ft af
Qypsum.
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Table 4.1, tbridaed history aof Drillihocle H-15

LAOCATION: sec. =8, T. 22 5., R, 31 E.
88.6 ft from north line (FNL)
174.5 £t from sast line (FEL)

ALTITUDE: LS (Land Swiace): J480.2 feet (MELY . Datum for depth
measurements in drilling and  logging
operations.

CORE DESCRIRBED BY: R. F. Snyder, U. 5. Geological Sy
J. W.e Mercer, Sandia National Laboratories.

DRILLING COMTRACTOR: Fennsylvania Drilling Company

DRILL.IMG RECORD: Augered  12-1//4-arm. hole and set 39 0 of §-508
in. OD surface pipe September 29, 19864.
Commenced drilling 7-7/8 in. hole October 24,
1986.
Cased hole to 853 4 with %172 in. 0D casing.
Reached total depth of 200 +t  on MNovember 14,
1986,
Opern hole 4374 in. from BSEE to 900 ft,

Core Depth Interval Interval
FIc) . £ Qin Lo cored  recoversd e

44,0 - 754,02 10, & 10,2 L0, 0
TS84, - TR, 2 10,0 10,0 1. 0
o, - 7742 10,0 1i, 0 1O, O
ga0.0 - 865,00 L0, 0 A PELD
84HT, 0 -~ 75,0 10,0 oL QR0
a87%.0 - ga0.8 5.8 e 101.7
agn.8 - 8%0.8 10,0 G QL0

o NENT R,

P
&

~ O

i e i A tas rmpes 14 ses aam S44s6 Seene eSO simm mam SOM] Meme beats S SEem B MwEe goiat IS ey fenss % e SR A SeraS iEl Seesh A LA RS e AN i sl SNt R gers SRR heis s et s e
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Vabhle 4,58, % siimmary of Drillbhole H--1%

Depth Int&\r"val1
in feet

Cuaternary deposits
Fad-+i 11 and Holocene sand O.0- 10,0
Fletstocene rocks
Gatuwrna Formation 10,0~ 42,0

Upper Triassic Rocks

Dockum Growp, uwndifferentiated 4u.0-168.C
Lpper Fermian Rooks
Dewey Lake Redbeds 168, 0-692.0
Rustler Formation HPE . O-P00, O+
Foarty-niner Member HFE.0-748.0

Magernta Dolomite Member 748, 0-7735.0

Tamerisk Member F7ARLO0-858. 5
Culebra Dolamnite Member 858.5--8a5, 2
urinamed 1 ower member 885 . A-900, O+

1 ) . ;
Depths from core log, &uwgmented by geophyvsical loos
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Table 4,3, --Litholodgic swwmnary of Drillhole H-15

IColor desigrnations from Rock-Color Chart, Goddard, and others,
(1948) . No recovery indicates no sample was recovered during coring
operationsl.

Depth Interwval
Lithologic description {(teot)

Frad F1ll and sand. . cu e s v e uawnunurosvunnnnaonnsonnnesun "] = =
Caliche, very light agray (ME) ... e vn i nvovomuwneens A - 10
CUTTINGS FROM 40,0 TO 744.0 FT
Sandestone, dark-reddish-brown (LOR 3/74)
coarse-grained, micacecus; minor grayish-

green (1OGY 4°2) sandstone increasing in
Lower 10 Fhaeeeeneamesnennenansananuneaassunnnsusanans 10 - 8o

Siltstone and sandstone, dark-reddish-hrown

(10R Z/74) , minor grayvish-green (106G 4732
sandstone and siltstorne increasing to % to 10
percent from 100 tollo $£t; no sandstone in |l ower

LT T £140 - 120

—

Claystone and minor siltstone and sandstone
(1OR 3745 1 to 95 percent gravish-green (106 4/

claystone, siltstone, and sandstone. . oo vnnewaawww 120 - 140

I
ot
ax
N
i
+
1
2
-
pi

iltetone, derk-reddsh-brown (1OR
y 5o opercent gravish-green (106G 35/4)
duction zones and epc

24y trace L
claystone (re

wow w140 .

C

-

aystone and siltstone, similar to unit above,
5 oto 10 percent light-olive-gray (5Y &/1), fine-
graimed sandstone; minor Fibrous QyPSWm. « e w e s n e oo

e
&0

ayetone and siltstone, similar to unit from
140 to 250 ft, better cemented than above

T T = e - A0

B

lTavestone and siltstorne, similar to unit from
140 to 25O fty minor fibrous gypsum and white
(NDY gypsum, | Lo 5 percent, increasing to 9D oto
10 percent in 1ower ey light-olive-gray (5Y

&1, Fine-grained sandstone from 460 to 470 F4....0.0 F10 - HR0
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., mimilar to owunit above
1y botal lack of filbwous

orie and
et Fow

OY[IElilin 2 » o w s n 8 2 9 = s P v v n " v e n s e R K wR R D E N Y B R e R K EE RN T e N

f.f"

Siltsgtane, 9% percent, similar to unibt from 310
to 550 4t, aravish-orange-pink (108 872 and
CEYR 7/, and wvery light gray (MY anhvdreite

argd gyvpsum, D O pereenl. v s v an s ananeas s u s sz s cu

A0 pecenty anhydeite and

PErCEN T . w e s ndm o e snnune s s

Siltstone, as above,

DELHG . S5 above,

)

Ltstons,

gribevdrite and gyvpsum, as abao

zz above, 91

percents

a

2 T

Anbredrite and gyvpsuin, &8 i, FO parcocent; clayvstone,
similar bto unit from 140 to 250 ft, 10 percent
increasing to 20 percent in lowsr 9 fL. . ccecnuoaecns

Artrydri e and ¢
perocenty and ¢
to units above

4“ percents Eiltﬁﬁﬁﬁﬁg 4ﬁ
20 percents; &l

CORE FROM 7440 TG 774.4 F1
Gvpsifer

micr
£ 4 b oeis

ous anbrydirid

Brasal Contach Shaf . s cnnsmeswsanennunaansaanossoseusos

Gypsiferous anhydrite, as =t 1T
wi th 1i§hw"ullv - ay LaY 2y dalanites
dolomite very fine grained, laminafﬁﬂ Lo very
thinly bedded; nuwnerous - Lo 4 thlLL
orizontal +iboro Wit WELIES L

at gyvpsiferous anhyvdrite is “hﬁrp.,.un.fn""n

cont

Dalomite, light-olive-oray (GY
very fine grained, laminated to
mrddvd and oro sdcded; soft

nni* ion in lowse 0.0 fhg

dolomite, lighh-
:+mf in upﬁsr Uni +t

-+ 11 led

HT0

10

714

1~

TES

IS

a

G,

1

&HF0

Sead
[y
o

R A

FETr T
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Dolomite, pale-brown (BYR ﬁf:), moderateﬁmrmwnﬁ : .
{(5YR 4/4) and tight-olive-gray (SY i;i);-'- oo
1amiﬁﬁ+ﬁd to thinly bedded, crmggbpdd&d ire ' o
part, very sandy and poorly cepented in 37'] S
upper 4.% ft, very clayvey and sandy in lower L
.1 ft; laminations cause breakage of core ip o
fower footy numerous 1- to Z-mm—diameter vios B
in uppsr 4.9 fty some lavers recemented by . . R : _
gvpaum: basal mncht ahmrp..........,..,.n....,...,‘Yﬁigﬁ -~ TaAY. 1

Dolomite, 1ith—Dlive“gray.fﬁY &fli aﬁd,qliv$m L
way (5Y 471y, laminated to thinly bedded and
rrmrabodded nearly horizontaly well cementeds

clay laminag at 7&0.0, ?éﬂnlg'and'?&ﬂ‘Y‘ft,

horizontal , fibrous-gypsum veins, ;m‘tq rrin
thick from 7&8.6 to 749.9 #t;,qmmg Follow
crossbedding: numerouws wavy laminas of qypﬁum”

gypsum and carbonaceous material {kmm';bq 9.

to 771.% Fty laminated dolomite, nhydrxtw,‘

and anhydrite clotse from 771.9 to 772.6 +t3

soft-sedi ment de+nrmql1un at'"” ,Q'ﬁt¢ +Jbrpu$r'

gypsuwn healed fractwre 4 mm thick, dlpp4nq
&7 degrees from 747.1 to 7&e7.6 Ft; basal e o
contact moderately s hdrp........,..,_,,...“.....;g.ﬁﬂ?E9.1\# PG
G?paifermu% anhvydrite, wxmxlar to unlt From :
Fa4,0 to F45.3E fbi; numerous - to 1rmm~th1qk,“' S -
horizontal flbruurmqypgum valnb..uu.,,,..,..“..g,i,,“i/*,b”f‘ Y744
CUTTINGS FROM 774.4 TO 854.0 FT
Dolomite, 1iqhtmcliv9mgray (GY &71), 9“ jufcighe Eﬁta P IR
dark-reddish-brown {10R 3747, i percent; ‘r/_ .

anhydrite and gvpsun, 1ight«m11ve~gr;y LBy @fl)@z e
I opercent; minor Fibrous OYPBUM. . eaysisaieannnsrnny F7 A A - THOD

Anhydrite and gypsum, 40 percenti siltstone, 30

percent; dolomite, 30 percents; minor fibrpus o . :
gypsumy similar fto unit abnvﬁ,,.,".",.....,....;;,,.‘?90‘“f GO0

Afinkbvdrite and gypsum, 90 parcént; let tmn@ b

percent: dolomite, 5 paﬁaent“ minor fibrogs - . o
gypsum: similar to uanit from 774,4 tr T Fti e, BO0 - BIO

fAnhvdrite and gvpsam, 78 pefcpn': ziltﬁtnn@'amu'
dolomite, ¥ percent; minor fibrous gypsumg 51 milar o
to unit from 774.4 ta 770 Ft.".....u.....,nq..,.,,,; 810 ~ 840

Anhydrite and gypsum, 75 percent naltutmn& and’
thGn@ 2% percenty similar bo unit frmm‘j‘ e _
to fuu ‘t..,,...,..."........,...,..,.,....;.. g40 . - 850




Claystone, 70 percenty anhydrite and gypsun,

Do opercents; similar to unit from 77404 to 790

ftao...

T o Y

CORE FROM 855 TO 890.8 FT

Gypsum, madiuvm-gray (N3) to grayish-black (N2
and very light aqgray (N8), microcrystalline,
massive to laminated in party; upper 0.2 ft
rodul aary carbonacecus-filled fractures
{chipping 60 degrees at 894.8, horizontal at
BE6. 7, and O degre at 855,32 and 855,46 )3
Laminations of e

b Ftodip 25

degrees; basal contact is

en e

vatallized gypsum from 855.2

sharp and jagged and dips less than 5 degrees.......

Carbonacecous mudstone, dusky-yvellowl sh-brown
CLOYR 278
D01 Ft, contorted gypsum-—filled laminations
in lower G.1 ft3; basal contact sharp, dips

Y, contorted laminae, silty in 1 ower

T e =l

Gypsum, medium-light-gray (Mé&), microcrystalline,

interbedded and interlaminated with dark-
vellowish-Drown (LOYR 4/32) dolomites;
dolomite increases downward:; nodules of
gvpatun 1 to &-mm in diameter; basal

contact gradational over 0.2 Fl..ooeeen e ennvsnnnnaun

~
—

Layvey dolomite, pale-vellowish-brown (10YR
H72) , thinly bedded: dark-yellowssh-brown
CLOYER 4/3) horizontal laminations fram 861.0
to 861.2 Fty numerouws 1- to &d-mm-diameter
gypesum-$illed vugs at 8&1 ft; 1~ to Z-mm-
chi amerter’ vags from 861,323 to 61,6 fte.uvu. .

o B ol R .

Clayvey dolomite, similar to unit $rom B60.8 to

L R

Doloamite, pale-yvellowish-brown (LOYR &72),
miror viagss two haivline
tractuwres rehealed by gypsum dip S0 degrees
arnct 80 degrees; basal contacl sharfbme....oeooo.

Clavey dolomite, similar to wunit from S860.8 to
Hal.b fty basal contact gradational over

O B
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Dolomite, yellowlsh—-gray (5Y &/72 - toa d-mim-
e s throughout unit, d fem & 1a
LO mmy b al , dark-agray (NI clay
wain @l HO Ly two minee olay seams at
HEHE.8 and 8695 Fty gypsum-filled vag, & mm
i ameter, HOHB. 0 ft, basal contact

B - I X e P it S I = P S

Dok o tee, o CLOYR &5 zones
af 1 ta lu~mm~d1mm@L@r vugs and very pale
yvellowiash brown (LOYR 7/ clay laminae in
uppur B2t cause rock to brealk into 0.1~ to

At lengthis: o fractuwres dip 80 d 26

& oand 4.8 g o in lower 0035 ft,

i seb, Borizontal perting intersects
mucdstone-f1i 1l led fractwe iust below
1hx<: clay ey basal contact
ezt DL 1t dnterval. e e i i i BYOCE - 8T

Fracd evel L owl ehi-brown (1OYR &75) , E-mm
1h|c| wofes of - tao 2e-mm-di ameter
@it & at' e with norn-vuegagy zones; olay-
ard laminase alt various
Laminze often exhibat
e ﬂurfar and smooth,
P ower s - v el y
Migh uq1w Fractur e H/ﬁ.u to H/W,b fty
rutmen ous gypsuam-filled, hairline fractuwre
thrroughout whiity basal contact gradational

over Dl Ftodmterval o e e e s i e i e i s s uawwnan @770 - 3101

poad-1i

similar to wnit from 848901 to g70.03
el gyvpsumefilled vugs as
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HYDROLOGIC TEST KOLES K-14 and H-15

Hydrologic Test Holes: NH-1l4 snd H-1S

Purpose: To define work necessary for drilling and completing two
hydrologlic test holes to further define the hydraulic
gradients and to obtain sdditional information on hydraulic
paraneters and chemical quality of flulds encountered in
the Rustler Formation; in particular the Culebra Delomite
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INTRODUCTION

This document contains plans, procedures, and specifications for the
drilling and testing of two hydrologic exploratory drill holes, H-14 and H-15,
to be drilled at the Waste Isolation Pilot Plant site near Carlsbad, New
Mexico. The drill location for the H-14 exploratory hole is on the existing
P-1 drill pad located in the southwest quarter of section 29, T.22 S., R.31 E.
and the location of the H-15 exploratory hole is on the existing P-2 drill pad
located in the northeast quarter of section 28, T.22 S., R.31 E. in Eddy
County.

The H-14 and H-15 drilling program will involve drilling and selected
coring from the surface through the Culebra Dolomite Member of the Rustler
Formation. The total depth of these test holes will be approximately 590 feet
for H-14 and 915 feet for H-15. Formation tests will be conducted at selected
locations in H-14 during the drilling operations. Geophysical logging will
also be conducted. The core will be logged, photographed, packaged and

retained in the WIPP core library.

1. Field Operations Criteria

This operations plan is based on a hole-justification statement written by

R. L. Beauheim, 6331. It is reproduced in its entirety herein.
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Justification for Holes

H-14:

A large gap exists in our hydrologic hole distribution in the

southwest quarter of the WIPP site. We have no monitoring points between the

Zone II boundary and the WIPP site boundary to the southwest. A distance of

approximately two miles separates our southwesternmost wells in Zone II, H-2

and H-3, from our well closest to the southwest site boundary, H-4 and P-15.

A new well in this region is desirable for three reasons:

L

2)

3)

The permeability of the Culebra decreases by one to two orders of
magnitude between H-3 and H~4/P-15, with a notable decrease in
fracture-flow/double-porosity effects. We need to determine how far
the H-3 fracture system extends to the southwest.

The recent modeling of the H-3 multipad test indicates a channeling of
regional flow across the southwest quarter of the site to the
southeast. A hole in this vicinity will sllow confirmation/refinement
of the permeability assumed for this flow channel.

The Culebra water at H-2 appears to be anomalously fresh (i.e., low
TDS). Another hole in the approximate vicinity of H-2 may provide

information on the extent of the H-2 low-TDS zone.

In addition to the information gained on the Culebra, a hole in the

southern part of the WIPP site would allow characterization of the hydraulic

properties of the Forty-niner, Magenta, and Tamarisk Members of the Rustler

Formation in an area where no such information is available.
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The old P-1 pad is an optimal location for the proposed hole. The pad
lies very near the intersection of lines connecting H-2 with H-4 and H-3 with
P-15. It is nearer the high-permeability zone at H-2/H-3 than the low-
permeability zone at H-4/P-15, providing greater likelihood of finding
relatively high permeability than would a more southwesterly location. Good
stratigraphic control proved by the P-1 drilling will allow the Rustler
dolomites and contacts to be cored with a minimum of excess coring. This
location would also satisfy the EEG, who have indicated that their top
priority for a new hole is a location between H-3 and H-4.

H-15: Another large gap in our hydrologic hole distribution exists on the
eastern side of the WIPP site. We have two well locations in the southwestern
quarter of the site, at DOE-1 and H-1ll (and P-18 in Zone 1V), bdut none in the
east-central part of the site and only H-5 to the northeast, at the extreme
corner of the site. A new well on the eastern side of the site is desirable
for three reasons:

1) the permeability on the eastern side of the site has been assumed to

be very low, based primarily on measurements made at H-5 and P-18.
The Culebra permeability is much higher, however, at DOE-1 and H-11,
farther to the south. Confirmation of the assumed low permeability,
or definition of a transition zone or boundary between DOE-1 and H-5,
would greatly increase confidence in our conceptual hydrologic model
of the site. The EEG has repeatedly recommended a hole to the east

for just this reason.
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2) in addition to sparse permeability data on the eastern side of the
site, modeling has also had to contend with a lack of head and
water-quality date to the east. An additionsl data point to the east
would greatly aid in model calibration.

3) the proposed hole would provide the first point to the east at which
effects of the shafts on Culebra hydrology might be measured. This
would greatly aid the calibration of the regional Culebra model.

The old P-2 pad is an optimal location for the proposed hole. The pad
lies midway between the shafts and the eastern site boundary. It is close
enough to wells such as WIPP-21, H-3, and DOE-1 to make a large-scale
jnterference test feasible, and yet far enough away to provide a distinct and
useful permeability/head/water/quality data point. Good stratigraphic control
provided by the P-2 drilling will allow the Rustler dolomites and contacts to

be cored with a minimum of excess coring.

2. Field Operations Plan

2.1 Organization and responsibilities

2.1.1 The technical program for drilling and testing in this operation is
the responsibility of Earth Sciences Division 6331. R. L.
Beauheim, 6331, and J. W. Mercer, 7133, are responsible for the
hydrologic and geological programs. Field decisions affecting the
technical objectives will be made with full concurrence of the

responsible parties and Division 6331.
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1.

.1,

.1

3

.4

The U.S. Geological Survey (Regional Geology and Water Resources
Division) will assist in cuttings and core descriptions and are
expected to provide their expertise and recommendstions throughout
the progran.
The direction of the field operations described in this plan is the
responsibility of J.W. Mercer, Division 7133.
The quality level of this program is categorized as QA Level 11
(major). Appropriate Quality Assurance measures on work preformned
by Division 7133 will conform to the following documents:
a. Engineering Projects Division 7133

Quality Plan Sandia National Laboratories:

dated February 14, 1986
b. Quality Assurance Program Plan

Organization 6000 Energy Programs

Sandia National Laboratories: 6000 QAPP Revision D
¢. Waste Isolation Pilot Plant, WIPP

Supplemental Quality Assurance Features

Sandia National Laboratories: QAP 1-2

dated November 15, 1986, Revision D
Where conflicts exists, the WIPP QA plan takes precedencse nwor all

other plans.
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Drilling and Testing Program

Because the drilling and testing programs are somewhat different
for the two hydrologic exploratory holes, they are listed
separately. It should also be recognized that the stratigraphy
and/or hydrologic conditions may be unusual; therefore, the
drilling and testing programs may have to be adjusted in the field

to provide for abnormalities.

2.2.1 Hydrologic Exploratory Hole H-14

1.

2.

Rehabilitate existing P-1 drill pad and dig and line mud pits.
Move in auger rig, drill 12-1/4 inch + hole from 0 to 40 feet+.
Set 8-5/8 inch outside diameter casing and cement annulus to
surface.

Implement a rig to vrotary drill a nominal 7-7/8 inch hole using
the rotary method and air or brine as a circulating medium.
Usage of additives to the drilling fluid will be documented.
Rig up and run-in-hole with a 7-7/8 inch bit and drill from 40
feet + to a depth of 420 feet or just above the Magenta Dolomite
Member of the Rustler Formation. Cuttings should be taken,
identified, and bagged at intervals of 10 feet plus or minus 2
feet as a record of rock types penetrated.

Pick up coring equipment for taking a minimum 2-1/4 inch
diameter core using a ten foot long split inner tube core
barrel. Continuously core from 420 feet + through the Magenta

dolomite to a depth of about 450 feet.
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10.

11.

12.

13.

la.

Using 7-7/8 inch bit, ream core hole from 420 feet to 450 feet;
then drill from 450 feet to 535 feet or just above the Culebra
Dolomite Member of the Rustler Formation. Circulate hole in
preparation for logging.

Run geophysical logs. The logging program is required to
provide information on acoustic velocities, porosity, density,
natural radicactivity, and formation resistivities. See section
3.4 on geophysical logging.

Upon completion of logging, pick up 7-7/8 inch bit and
run-to-bottom and circulate hole in preparation for hydrologic
testing.

Demobilize rotary drill rig and move off hole (rig will be moved
to drill H-15).

Mobilize and rig up workover rig to conduct hydrologic tests.
Run hydrologic tests based on evaluation of core and geophysical
logs. Emphasis is to be placed on the Magenta dolomite and the
Forty-niner and Tamarisk Members of the Rustler Formation. See
Section 3.3 for Hydrologic Testing.

After completion of hydrologic testing demobilize work-over rig
and associated equipment.

Mobilize rotary drilling rig and move over existing hole (after
rig has completed H-15).

Pick up 7-7/8 inch bit and run-in and condition hole to a depth

of about 535 feet in preparation for running casing.
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15.

16.

17.

18.

19.

20.

21.

22.

Inspect and install 5-1/2 inch outside diameter casing (industry
standard) to programmed depth. 1Install centralizers in optimum
position usually 60 feet to 90 feet apart.

Select a 70-30 poz mix cement slurry mixed with salt to
saturation and 2% bentonite gel. Circulate a minimum of Su%
excess above volume calculated to fill annulus. See Section 3.5
on cementing procedures.

Wait on cement for 24 hours.

Rig up and run-in-hole with 4-1/2 inch (nominal) bit to drill
out cement, float, and guide shoe.

Pick up coring assembly to take nominal 2-1/4 inch core using a
10-foot long split tudbe-inner barrel. Begin to continuously
core from about 535 feet through the Culebra dolomite to a depth
of about 565 feet.

If after coring a minimum of 5 feet of the Culebra, the coring
penetration rate shows a marked decrease which is sustained
while one foot of core is cut, stop core run at that point.

Run hydrologic tests of the upper Culebra with a single packer
set at the bottom of the casing or in the lower Tamarisk if a
good packer seat is available. See Section 3.3 for Hydrologic
Testing.

Pick up coring assembly and continue coring. Additional
hydrologic tests may be performed as coring progresses if
penetration rates and core indicate changes in Culebdbra
hydrologic properties. Additional tests will be performed when

the Culebra has been completely cored.
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23.

24,

25.

Pick up 4-1/2 inch (nominal) bit and clean out hole to 565 feet
and then rotary drill to 590 feet to provide "rat hole" below
the Culebra dolomite.

I1f determined appropriate, run geophysical logs from 535 feet to
590 feet.

Rig down drill rig and associated equipment and install

removable well head.
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2.

2.

2

Hydrologic Exploratory Hole H-15

Rehabilitate existing P-2 drill pad and dig and line mud pits.
Move in auger rig, drill 12-1/4 inch + hole from O to 40 feet+.
Set 8-5/8 inch outside diameter casing and cement annulus to
surface.

Implement a rig to rotary drill a nominal 7-7/8 inch hole using
the rotary method and air or brine as circulating medium. Usapge
of additives to the drilling fluid will be documented.

Rig up and run-in-hole with a 7-7/8 inch bit and drill from 40
feet+ to a depth of 745 feet or just above the Magenta Dolomite
Member of the Rustler Formation. Cuttings should be taken,
identified and bagged at intervals of 10 feet plus or minus 2
feet as a record of rock types penetrated.

Pick up coring equipment for taking a minimum 2-1/4 inch
diameter core using a ten foot long split inner tube core
barrel. Continuously core from 745 feet + through the Magenta
dolomite to a depth of about 775 feet.

Using a 7-7/8 inch bit, ream core hole from 745 feet to 775
feet; then drill from 775 feet to about 855 feet or just above
the Culebra Dolomite Member of the Rustler Formation. Circulate
hole in preparation for logging.

Run geophysical logs. The loggping program is required to
provide information on acoustic velocities, porosity, density,
natural radicactivity, and formation resistivities. See Section

3.4 on geophysical logging.



10.

11,

12,

13,

14,

15.

ls.

Upon completion of logging, pick up 7-7/8 inch bit and
run-to-bottom and circulate hole in preparation for running
casing.

Inspect and install 5-1/2 inch outside diameter casing (industry
standard) to programmed depth. 1Install centralizers in optimum
position, usually 60 feet to 90 feet apart.

Select a 70-30 poz mix cement slurry mixed with salt to
saturation and 2% bentonite gel. Circulate a minimum of 50%
excess above volume calculated to fill annulus. See Section 3.5
on cementing procedures.

Wait-on-cement for 24 hours.

Rig up and run-in-hole with 4-1/2 inch (nominal) bit to drill
out cement, float, and guide shoe.

Pick up coring assembly to take nominal 2-1/4 inch core using a
10-foot long split tube inner barrel. Continuously core from
about 855 feet through the Culebra dolomite to a depth of about
885 feet.

Pick up 4-1/2 inch (nominal) bit and clean out hole to 885 feet
and then rotary drill to 915 feet to provide "rat hole" below
Culebra dolomite.

If determined appropriate, run geophysical logs from 855 feet to
915 feet.

Rig down drill rig and associated equipment and install

removable well head.
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3. Field Operating Procedures for Quality Control Requirements.

Portions of this field activity are considered to be of sufficient

significance that quality control measures have been established.

3.

3.

3.

3.

1

1.

1.

.1

1

1

2

.4

Surface Location and Depth Measurement Procedure of Sandia National
Laboratories -- WIPP Site Investigations

Introduction

This procedure is prepared by the Engineering Projects Division
7133 for use in Sandia National Laboratories WIPP Program. The
objective is to establish the methods and techniques to be used in
measurements of the surface locations and well depths of
exploratory holes H-14 and H-15.

Scope of Work

Establishing the surface locations and making depth measurements as
drilling progresses are to be done as part of the exploratory
program of drilling H-14 and H-15.
Organization
Sandia National Laboratories is conducting this field work under
technical direction from Earth Sciences Division 6331. The Sandia
Engineering Projects Division 7133 will manage the field operations.
Operations
3.1.4.1 Surface Location Measurements

The general location will be established by Division 7133. A

preliminary land survey shall be conducted by a Registered Land
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Surveyor to establish access routes and set stakes for dri1ll
locations. After pad rehabilitation is complete, a concrite
monument with a cap will be set in the immediate vicinity of
borehole at ground level such that it can be used as the datum
point for all borehole vertical measurements. Once *his
monument is established, this monument and its lat-val velalion
to borehole axis is to be surveyed by a Registered Land Surveyor
to establish the vertical elevation within +1' of the nearest
NGS monument and the lateral coordinates within +1°' with respect
to nearest section boundaries and recoverable section corners.
Copies of all field notes utilized in conducting the "as-built"
survey, as well as a written description of techniques and
instruments utilized in making the survey shall be submitted
along with survey drawings carrying the stamp of the responsible
surveyor.

3.1.4.2 Depth Measurements
The nature of the drilling of exploratory wells H-14 and H-15%
requires unusual accuracy in determining the depth of the core
intervals and the depths for hydrologic testing. The depths
shall be referenced to the concrete monument at ground level and
the measurement procedures should be developed with a knowa

accuracy and following standard API.
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.2

.2.

.2.

.2

2

.3

Coring Operations Procedure of Sandia National Laboratories -
WIPP Site Investigations

Introduction

This procedure is prepared by the Engineering Projects Division
7133 for use in Sandia National Laboratories' WIPP Program. The
objective is to establish the methods and techniques to be used in
coring operations in order to obtain reliable samples in a uniform
manner.

Scope of Work

The coring operation is to be done as a part of exploratory
drilling of hydrologic test holes H-14 and H-15. Coring operation
will consist of taking approximately 60 feet of 2-1/4 inch core
from selected intervals in each test hole. Core is to be removed
from the core barrel, logged, measured, cleaned, marked,
photographed, packaged, transported, and stored according to the
procedures presented in this document.

Organization

Sandia National Laboratories is conducting this field work under

technical direction from Earth Science Division 6331. The Sandia
Field Engineering Division 7133 will manage the field operations.
USGS will provide the duty geologist for logging and identifying

the core and supervision of core handling in the field.

Sandia National Laboratories will provide core photography and

arrange for core storage.

L9



3.

2

.4

Operations

3.2.4.1 Coring

Conventional coring with a ten foot long split inner tube core
barrel to produce a nominal 2-1/4 inch core is required. Other
equipment and material such as drill-collars and stabilizers,
drilling fluid (air or mud) should be utilized according to best
judgment to match the formation and produce optimum core
recovery.

Select and use drilling weight, rotary speed and circulation
rates that will produce optimum core recovery.

The duty geologist shall maintain a daily record which shows
date, tour snd operating personnel, sequence of core interval,
depth of core interval, drilling time of core interval, drilling
weight, rotary speed and circulation rate, and type circulating

fluid using the Core Logging Record (sample follows).

3.2.4.2 Removal from Barrel

Core should be removed from core barrel as gently as possible to
cause minimum alteration of the core.

As the core is removed, it will be placed in troughs in the
order coming out of the barrel. Troughs will be marked with red

at top end and black at bottom indicating down direction.

3.2.4.3 Logging (USGS)

1f core is suitable for marking, each major piece should be

marked with a visible waterproof ink arrow pointing in the
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Fage of

SANDIA NATIDNAL LABORATORY
DAILY CORE LOGGING RECORD

Date Duty Geologist

LOG HEADINGS :

Company

Well Number

Field
County State
Location
Section Township Range
Fermanent Datum: ground level (G.L.) Elevatione: G.L.
drill floor (D.F.) D.F,
kelley bushing (K.B.) K.B,
NO. | INTERVAL FEET| #RFM RWEIGHT [#CIRCUL.| FEET FEET PERUENT ROX

ON BIT FRES. CORED| RECOVERED{RECOYERY | NUMBER

(FSI

* RPM, WEIGHT ON EIT, AND CIRCULATION PRESSURE optional depending on rig type
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direction the hole is advancing. Each core piece should be
measured, identified and logged indexing each foot with footage
expressed to the closest 1/10 of a foot. Depths should be
reconciled from measurements of the drill pipe to the nearest
foot taken from ground-level unless otherwise specified. Any
lost recovery should be logged at the bottom of each core
interval unless known to be otherwise and so explained on the
core log.

3.2.4.4 Cleaning
Core will be wiped or brushed to remove soft mud cake and excess
mud as soon as possible following removal from the core barrel.
A rag dampened in drilling fluid or brine will be used to wipe
the core. If core is accidentally washed with fresh water, it
will be noted in the log, stating intervals exposed and time of
occurrence.

3.2.4.5 Photography (Sandia and Duty Geologist)
After core has been logged, labeled, and cleaned, it will be
carefully moved to the core/photo shed and prepared for
photography. Core may be wetted with brine to enhance photo
coverage. Core should be positioned by the duty geologist to
promote coverage of pertinent features such as fractures,
bedding plane, color, or any other significant characteristics.
Each photo should have a title block showing well number, date,

core interval and photo number.



3.2.4.6 Preservation (Duty Geologist)
After core has been photographed, it will be wiped dry and
preserved for transportation and storage in the following method:
Core pieces will be separated into lengths appropriate
to fit into the core boxes. Pieces will be placed into plastic
sleeves of appropriate length or wrapped and taped with plastic
sheet if applicable. when using sleeves, use a hot iron sealing
tool, seal both ends of plastic sleeve after squeezing all air
possible from sleeve. Place sleeved or wrapped core into box
and tape shut. When core intervals are missing, spacers marked
with missing footage figures may be inserted in the box as
necessary to preserve sequence. Boxes should be labeled in
sequence with name of agency, well number, date, core number and
depth of core pieces in the box.

3.2.4.7 Core Photos (Final Prints)
Sandia National Laboratories will arrange for core photography
as described previously in paragraph 3.2.4.5. 8-1/2" x 11"

prints will be made and distributed as follows:

l-set USGS, Regional Geology, Denver, Attn: R. P. Snyder
2-set Sandia Division 6331, ABQ, Attn: R. L. Beauheim
l-set Sandia Division 6331, ABQ, WIPP Central File

2-sets WIPP Project Office/TSC, Carlsbad, ¥M

l-set Sandia Division 7133, Attn: J. W. Mercer
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.3.

.3.

1

2

Hydrologic Testing Procedures of Sandia National Laboratories -
WIPP Site Investigations

Introduction

This procedure is prepared by the Engineering Projects Division
7133 for use in Sandia National Laboratories WIPP Program, in
particular to test selected intervals in H-14. The objective is to
establish methods and techniques to be used in hydrologic testing
in order to obtain reliable data in a uniform manner.

Scope of Work

The hydrologic testing operation is to be conducted to obtain
hydraulic properties of selected intervals, in particular, the
zones in the Rustler Formation. The prime objectives of the
testing program are to obtain data necessary to evaluate and
measure certain hydraulic parameters. These are:

- hydraulic conductivity

- transmissivity

- hydraulic potential or head
It is understood that because of the very low anticipated
permeabilities and unknown hole conditions, all these parameters
may not be obtained from each individual zone.
The hydrologic tests will all be similar to a conventional drill
stem test, but may include pressure pulse, slug-withdrawal or
slug-injection tests if core or geophysical logs show they may be

more appropriate.




3.

3.

3.

3

.4

Each test is anticipated to take a minimum of 12 hours to as much
as 72 hours. The duration of each test will depend on the quality
and amount of data required to achieve test objectives and overcome
unknown downhole test conditions.

Organization

Sandia Laboratories is conducting the field work under the

technical direction of Earth Sciences Division 6331. The Sandi=

Field Engineering Division 7133 will manage field operations.

Operations

3.3.4.1 The results of the logging and coring program for
hydrologic exploration hole H-14 will identify the selected
intervals to be tested.

3.3.4.2 When the selected test intervals have been cored and
identified, run gamma log and caliper to identify potential
packer seats.

3.3.4.3 Run the drilllstem—test hardware using either a single or
straddle inflatable packer sized for 7-7/8" drill hole and
attached to 2-3/8" tubing. The packer assembly will include
transducer probes capable of measuring pressures and
temperatures below, above and within the test interval. The
pressure data will be transmitted to a surface data acquisition
system where it will be monitored and recorded. The data will

be used to adjust flow schedules if necessary.
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3.3.4.4 Set up and operate the test assembly with the capability
of running a 12- to 72-hour DST. Prior to opening the test
interval to the tubing, the water in the tubing will be swabbed
out. The shortest time schedule for flow and shut-in periods
will be determined by the Sandia field test director based on
the real-time evaluation of the reservoir's performance. &
minimum of two flow and buildup periods will be required.
If after the second flow period, there is either minimal or very
little flow, or conversely, if there is significant flow, the
testing times may be varied according to the judgment of the
Sandia field test director. The flow schedule can be regulated
by a sliding sleeve integral within the packer.

3.3.4.5 If the results of the DST are unsatisfactory; i.e. when
reasonable estimates of conductivity and head cannot be
achieved, then a pressure pulse test (very low conductivity), or
a slug-withdrawal (rising head) (moderate to high
conductivities) will be conducted.

Pressure Pulse Test - Conductivity is calculated from the

pressure time history of an applied pressure-pulse. After the
zone is isolated, the tubifdg shall be swabbed as nearly drv as
practicable. The shut-in valve shall be opened to depressurize
the test interval and then closed immediately, creating an
applied pressure-pulse on the test interval. Pressure increase
with time shall be recorded downhole. Duration of these tests

will vary depending on test interval permeabilities.




Slug-withdrawal (rising head) - Upon completion of the DST, the

test interval shall be shut-in and the tubing shall be evacuated
by swabbing. After pressure in the test interval has
stabilized, the shut-in tool will be opened and the pressure
rise with time monitored.

During all testing, quantity and quality of water removed shall

be documented.

Borehole Geophysical Logging Operations Procedure of Sandia
National Laboratories - WIPP Site Investigation

Introduction

This procedure is prepared by the Sandia National Laboratories
Engineering Projects Division 7133 for use in Sandia's WIPP Site
Investigation. The objective is to establish standard routines and
methods for borehole geophysical logging in order to assure
qualified data in a reliable manner.

To insure accuracy and quality of all work done, the logging
company shall provide a description of their calibration and
quality standards prior to award of the logging contract. For
these tools requiring calibration standard source, it must be
traceable to the APl standards or a recognized natural physical

constant.
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.4,

L4,

.4.

Scope of Work

Geophysical logging of boreholes in the WIPP Site Investigations
may include a wide variety of individual logging services.

Logging services may be provided by several different commercial
firms utilizing different types of tools and techniques. Services
may be purchased directly by Sandia National Laboratories or
through the Drilling Engineering firms.

The scope of logging services may change for specific intervals
depending on the test horizon conditions. The logging services may
be changed at the discretion of the field operations director.
Organization

Sandia Laboratories is conducting this field work with technical
direction from Earth Sciences Division 6331. Field operations are
managed by Sandia Engineering Projects Division 7133.

Operations

3.4.4.1 The logging services will consist of all or part of the
following:

Natural Gamma Ray Log - Measures the natural radiation from the

wall rock formations, recorded in API Gamma Ray Units versus depth
of the hole.

4-Arm Caliper Log - Measures variations in the borehole diameter

and is recorded in inches for diameter versus depth; used to select

packer seats as well as estimating hole volumes.




Density Log - Measures form;tion density and is compensated for
borehole effects using a gamma source and records bulk density in
grams/cc and formation porosity in percent versus depth.

Neutron Log - Measures density of hydrogen stoms using a neutron
source and is compensated for borehole effects, usually referenced
to limestone standard; used for porosity and hydrogen for
concentrations. Recorded as porosity percent versus depth.

Borehole Compensated Sonic Velocity - Measures acoustic properties

of borehole wall rock compensated for borehole diameter changes.
Recording is of interval transit time in microseconds/foot versus
depth; used to measure porosities and detect fractures.

Acoustic Televiewer - Measures acoustic properties of borehole wall

and converts attenuation of sonic signal to "picture” of borehole
wall; used to identify and measure fractures and their orientation
on borehole walls.

Dual Laterolog - Measures laterally focused resistivity at two

depths of penetration from the borehole wall. Records in ohmmeters
versus depth; used to obtain true rock resistivities and can be
used as a qualitative measure of permeability.

Temperature Log - Measures temperature of borehole fluid and

records in degrees fahrenheit versus depth; used to detect possible
abnormalities of temperature that may indicate fluid or gas entry

into borehole.
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Directions/Deviation - Uses a compass and photographic accessories

to determine deviation of the boreholes from vertical and the

direction of the deviation.

3.4.4.2 Prior to selecting a logging service, a Sandia
representative will prepare the form "Instructions o Logging
Company” for the specific logs to be run (sample instructions
form follows).

3.4.4.3 Prior to logging, a qualified representative of Sandis
Labs will meet with the logging service company's logging
engineer. He will present the "Instructions . . .: and discuss:
a) the entire logging program and special requirements,
b) hole conditions that may cause problems, and
c) zones of special interest.

3.4.4.4 During the pre-log conference, the Sandia
representative will discuss and request the following to be done:

- The equipment will be "warmed up" for the adequate amount of
time and tools will be checked to see that they are calibrated
as appropriate and functioning properly upon arrival at the
location.

- Rm, Rmf, and Rme¢ will be measured on mud samples if electrical
logs are to be run. Estimated values are not acceptable. The

service company should run the sample through a mud press.
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Page __ of
SANDIA NATIONAL LABORATORY
INSTRUCTIONS TO LOGGING COMPANY

Date Logging Company

Prepared By Logging Engineer

Witnessed By

Log Headings:

Company

Well Number

Field
County State
Location
Section Township Range
Permanent Datum: ground level (G.L.) Elevations: G6.L.
drill floor (D.F.) D.F.
kelley bushing (K.B.) K.B.
Hole Status
S1ZE FROM  TO SIZE EROM  TO
Casings Borehole
Fluid Status
Tvpe Fluid in Borehole Fluid Level Fluid Loss
Density pH Viscosity

Purpose of Logging FProgram, Zones of Special Interest, Critical Hole
Conditions, Remarks, Etc.

Number of Frints: Field Final

Send to : Sandia National Laboratories
P. 0. Box 5800, Division 7133 Attn. Jerry W. Mercer
Albuquerque, New Mexico B7183
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Page __ of

Log Number

(a.) Vertical Depth Scales 2-inches/100 feet and S-inches/100feet

(b.) Horizontal Logging Scales

fc.) Logging Speed Desired

(d.) Interval to be Logged

(e.) lones of Special Interest

(¢f,) Special Instructions

e e e e e e e e e o e e #m e T B A P e T M YR e e e e e e e W G e T R e e e A T = = e Be T e A e =

Log Number *

(a.) Vertical Depth Scales 2-inches/100 feet and S-inches/100feet

(b.) Hori:zontal Logging Scales

(c.) Logging Speed Desired

(d.) Interval to be Logged

fe.) lones of Special Interest

t¢.) Special Instructions

Log Number ¢

fa.) Vertical Depth Scales 2-inches/100 feet and S-inches/i00feet
(b.) Horizontal Logging Scales

(c.) Logging Speed Desired
{(d.) Interval to be Logged
(e.) Zones of Special Interest

(£.) Special Instructions

* Logs do not need to be run in this sequence
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All Sidewall and Compensated Neutron logs and all density
porosity curves will be run on limestone matrix over the zones
of interest, regardless of the lithology.

Bquipment will be tested while running in hole.
Before-and-after log calibrations will be shown for all curves.
Panel calibrations will be shown for all density and neutron
logs; integration checks will be shown for all integrated
acoustic logs.

In addition to caliper rings, the caliper calibration should
show "“tool full open” and casing readings.

A minimum 200 feet repeat must be shown.

Overlap previous runs by at least 200 feet.

All headings information will be completely filled out.

In addition, all open-hole commercial logs shall be digitized
and recorded on magnetic tape.

.4.4.5 The Sandia logging representative will be present and
observe the logging operation to the extent necessary to assure
objectives have been met. He should complete a "Log Quality
Report” (sample follows) following the operation and, along with
a copy of "Instructions to Logging Company”, forward to Sandia

Engineering Projects Division 7133.

63



LOG QUALITY REPOPT

Hole Log Date Current Date
Log Run # Engr.
Field PrintD Final PrintD Log Analyst

CHECK ALL BOXES ~ ACCEPTABLE YESOR
UNACCEPTABLE NO

Sections not applicable to a particular service,
Leave Blank,
A. HEADING

1. Correct Heading Used

2. Heading Data Properly Completed

3. Logging Data Section Completed

4, Equipment Data Section Completed

Scale Changes Noted on Heading

6. Are all abnormal conditions explained in the
remarks section
B. CALIBRATIONS AND SCALES
1. Scales Correct for Area
2. Scales Labelled
3. Scale Changes Labelled
4. Zeroes Recorded
5. Before lLLog Calibrations
6. After Log Calibrations
7. Repeat Section Recorded
8. Repeat Section Acceptable
C. VYALIDITY OF LOG
1. Curves Functioning Correctly
2. Do Log values fall within reasonable limits
3. Curves on Depth
4. logging Speed Indicated
5. Logging Speed Correct
D. APPEARANCE
1. Printing or Typing Neat
2. Printing or Typing Accurate
3. Grid and Pen Traces
4, Splices Straight and Clean
5. Film Correctly Processed

6. General Print Quality

YES NO

REMARKS Code Remarks with the proper Section Number,

For Example:

colibrations would be coded B.5.

Remarks concerning before log
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.A4.5 Records

3.4.5.1 "Instruction to Logging Company"

Sandia representative should prepare instructions for the

logging company, and provide ten copies to Sandia Field

Engineering Division 7133. Distribution should be made as

follows:

1

Logging Company

Sandia Representative - observing log operations
Sandia Carlsbad Hole File

TSC Records Center, Carlsbad

Sandia WIPP Central Files (SCWF)

Sandia Division 7133, ABQ.

Sandia Division 6331, ABQ.

USGS, Regional Geology, Denver

Attn: R. P. Snyder

USGS/WRD, ABQ, Attn: J. Hudson

3.4.5.2 Log Quality Report

Sandia representative should prepare the Log Quality Report and

distribute as follows:

3

Original and 2 copies to Sandia Engineering Projects
Division 7133, ABQ, who will be responsible for
forwarding to WIPP Central File

Sandia Earth Science Division 6331, ABQ

Attn:

R. L. Beauheim, D. J. Borns

Sandia Carlsbad Hole File



3

3.

3.4.5.3.

Geophysical Logs (Final Prints)

Fifteen final copies of logs and two copies of library magnetic

tapes of the logs shall be ordered and distributed as follows:

2

1

1

1

.5 Cementing

TSC Records Center, Carlsbad

USGS, Regional Geology, Denver,
Attn: R. P. Snyder

USGS/WRD, ABQ Attn: J. Hudson

Sandia Division 6331, ABQ,
Attn: A. R. Lappin, D. J. Borns, R. L. Beauheim

Sandia Division 7133, ABQ, Attn: J. W. Mercer

Sandia WIPP Central File, ABQ
2 copies logs & 2 copies tapes

Sandia Carlsbad Hole File

State Engineer, Roswell, NM

USGS Area Geologist, Roswell, NM
West Texas Electric Log Service

Operations Procedure of Sandia National Laboratory, WIPP

Site Investigation

.5.1 Observe regulations issued by New Mexico State Engineer for casing

wells through known aquifers. State Engineer's office should bde

notified in advance of intention to case.

5.2 Condition

a caliper

the hole, ream if necessary to remove tight places. Run

log as necessary to calculate the proper amount of cement

and help in selecting the appropriate positioning of centralizers.

66




3.

3

3

3

5.

.5

.5

.5

.5

3

.4

.S.

.6

7

Inspect the casing to be run. Sandblast if necessary to remove
severe rust flakes. 1Install centralizers in optimum position,
usually 60-90' apart. 1Install combination float collar and guide
shoe.

Run the casing string and land at preselected depth.

Select a 70-30 poz mix cement slurry mixed with salt to saturation
and 2% bentonite gel. Weight the slurry as necessary to match
density of drilling fluids in the hole.

Install an appropriate cementing head, rig up the mixing and
pumping units. Begin pumping to displace the drilling fluids with
a suitable mud flush followed by a suitable spacer and an
appropriate volume of cement slurry to equal at least 150% of the
calculated annulus volume of

the hole. Continue pumping at about 2-1/2 bpm until acceptable
returns have been observed at the surface. Displace top plug with
water and then bump plug with about 500 psi (maximum of 1000 psi)
over displacing pressure. Check float and if it is holding, close
in cementing head and W.0.C. for 24 to 48 hours. Maintain tension
in the casing string while cement is setting.

Run a casing pressure test before drilling out the plug. Apply a
pressure of about 600 psi and hold for 30 minutes and observe. If
a pressure drop of 100 psi or more is observed, take corrective
measures and repeat the test.

If a pressure drop is less, cementing job is considered complete.
Pick up the appropriate size bit and proceed to drill out the plug

and continue with the program as directed.
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REPORTS

4.1

Daily Report

Sandia, Carlsbad, will telefax the daily report on weekdays to
Division 6331 and Division 7133 in Albuquerque. A copy of the
daily report will be kept on file in the Sandia Carlsbad office.
Daily Time Log

A Daily Time Log will be maintained by Sandia. Two copies will be
provided to the Sandia, Carlsbad office. Sandia, Carlsbad office
will maintain a file of the log.

Hole History

A Hole History of the drilling activities will be prepared by
Sandia from the daily time logs and other pertinent records. A
reproducible copy of this history is to be sent to Division 7133,
ABQ, following completion of field activities for subsequent
distribution.

Miscellaneous Records

A variety of records are kept and will be useful in historical
preparation. These are to be kept on file in Carlsbad while the
program is active and on completion, a copy forwarded to Division
7133, for placement in the WIPP central file. They include:

Driller Logs, Bit Records, Drilling Fluid, Recaps, Equipment
Certification, Drilling History Chart, and Cost Records.



AFFEND X R

ARRTDEED HOLE HISTORY
FOFR DRTLLHLES H-14 aRD H-15
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HYDROLOGIC DRILLHOLE H-14
ABRRIDEED HOLE HIBTORY

The JToallowing hole history was  abstracted $rom bthe  daily

drilling

Motes {3

reported,
hrs/dav).

P22

b e et e 1)

records.

r

epths will be from ground level unless  obher

Drilled two shifbs from OB800 s to Q400 hews

Commenced site preparation evtending existing
100 F1 0 by 100 $t to accommodate drilling op
bevelled ground arnd compacted caliche on pad
minimuwn a-inch  depth. ﬁrilled 12-174 inch hol
s face to 39.5%  feet asing  Abkbott Bros.  drey
S E . [et and aligned one joint of i i
Ipsft (H-40), suwrface casing &t 39 feesl. Cerie
annmulus with 27 cubic feeb of ready-mix grout.

Exravated pit to set stesl tanks for ase as mod pits.
Floved in Fernsyvlvania rilling Co. Rig #1i.

Cut off swtace conductor pipe near  ground  lew .
UVsgd winch  truck  ta et stesl tank For omud prbl
f

Started rigging up Femmsyivania Drilling Co. Rig #

Completed rigging wup flow lines and filled pilts with
19 1k /a1 satuwated brine. Hexd cf : side
wp PSR dnch drilling as il
broke bowesr at 2000 hws, Drilled
SRS Ft to 110 fest using ﬁa+ura+ed birrie
circulation fluid. Tripped oot crill pipe and kit

Tripped, in hole with diril] pDipe and 7 ineh

shinue drilling ) 110 £+ tao ! rg It
roooas circulation Fluid, Tripped oubt dirill gipe
i, Secured rig for the wesekend.

~
i)

wabts
&

e

activity

Mo sctivity

Tripped in hole with drill pip sl it to continue
chrillinmg 7778 inch hole  from yooft ko Z0% 0 Ftb.
Drilling slow, possible "iunk” in the hole.  Tripped
oul wiith drill pipe and bl

Tripped in hole with drill pipe and bit tm
drilling - inch haole from 309 . Orid

71



rough 8o tripped pipe, teell worn on bit and metal
Fragments lodged 1n testh. Called Star Tool, arrived
o gite with 7-inch magrnet at 14600 hrs. “F:th v th
magrnet, retrieved several pieces of metal (looked like
thread protector mavbe off surface casingl. Tripped
magnet, made up drilling assembly, tripped in hole,
and drilled 7-7/B inch hole from 309 ft to 339 $t.

183184 Tripped in hole with drill pips and bit to conbinae
drilliipng 7758 inch hole from 339 4t to 422 +t.
Drilling rate indicates must bhave cleansd hole of  all
"aunk”. Tripped out drill pipe and hit, ran magrnelt in
in preparation for coring. No "iunk” was plxlf LIRS
magriet . :

} G- Ed Fan temporary string of ﬂmif? inch  stesl casing to
accomnodate wire-ling o d rg aperatiaon. Fump
probiems, replace pressuere l1nh” Ficked up 10-foot
split-inner  tube coaring a mizl vy

cowith oa S-758 inch OD
diamond core head to cut a 2-1/4 inch  diamster ocore.
Tripped in hole  with coring assembly and wWive-ling
pipe to 422 ft. Circulated hole and cult core # 1 Froun
432 Ft to 2 Ffbt uming saturated brlne at 5
civrculation fluld While pulling inner barrel, bhacked
aff  wshose and left core inside wire-line pipe. HWent
i i oand recove 10 fest of Cut core H# 2
Frcn 2 OFt to 441.2 ft. Recovered 9.8 ft of core.
Cut core #$# 3 from 441,38 1t to 4512 +t and  recovered
1.0 fest of core, Conpleted coring operations
tripped out with wire—-ling pipe and coring assembl

8

10586 Pullaed temporary 4-1/2 inch casing. Pilcocked up drill
pipe and 7-F58 inch kit osnd reamed core hole from 423
+t  to 45102 ft. Comtinued drilling 7-778 inch hole
from 451.2 Ft to 2927 4+t using saturated bDrine as
circulation  fluid. Tripped out drill pipe and bit.
SBecured rig for the weeskend.

1B Moo activity

10384 Mo activity

&84 Tripped in hole with drill pipe and bit to .
mome Fill. MWashed out fill and sribinued drilling -
778 inch hoele from 3527 ft to ¥ ft. Circulated hole
in preparation for geophysical lagging. Trippad oub
with drill pipe and ult- UE6ES on site at 1300 hrs to
i L ags. Geophvesical logs run  included gamma  ray,
caliper, oamma-gamns  density,  and neuabtron Hurmuji\"
Completed logging abt 1830 hrs. Dy o =1t
to orun logs.  Geophysic Logs run by 1o} wded
mnaeutron-gamma ray, BHO acoustilog, HUM} laterolog., and
compensated densilog. Figaed down Dresser alb £
Hra.

—
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oyl e s The
aorves boueched i
imcluded tn

107 -84 Frio b
Froale o

poape and V-708 inch it oand tripped in

aut A preparation for hvdrologio

about 4 ft of Fill. Circulated hole
: 1 oot drill pipe and bit. Faigoged wup o Lynes
hrvdrologic  test tool and tripped in hole for testing,
Fouarri g best ool on 3odnoah tubing. D& ot the
laystone was  conduct over the interval
5ot to botton of the hole at S 3 Weal
al 1719 hes o #%

’.(':':'(I'ﬁ o ] R
From 4954
oy bt

clat a +or these and all
mseuct et &l (15a7) whii 1 e
attbreim L1 WRY

IR e =T Contoanwed DET of Tamearisk ol avetborme,

s 8BF
" Loat Tamar!
at PG bws byidpyg

ama ¥ X :
BHOWLE Continued
o el e . Terminated DBV
i edr el ¢ tool

101088

arc g
Frycholc
the R
o tool and
£t b 448, T
at 151é& hrs,

gic Lest ool T
Magenta Dolomite
Tripped in hole with
stracddling the interval from
DET of Magenta starting

3

i1 184 Continued DET of the Magenta Dolomite.

Corntinued DST of the Magenta Dolomite.

Termiraltead Dolomite at QB1O
tool and
FMeset
e
LsT of

to te
5 @l them

ft to 4 I O (.
avatore beginning at

¥ oin
g Y A T T o

DET of the For

Y oveeny
gy An !
brecirmirig
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(RRRS

1 &6

17

té

Coampleted DST of the lower Dewey Lalke Redbeds at  OBRO0
s, Deaf L ated pe et and tripped out o owith Lyries test
ol ool e 1 of DET s, fached up dei
pripe wi b it @l into  hole Lo
cirocwlate at Circulated hole Frourmd atiout 4
ot Fall . targ had  kegue on LO-T7-8ea,
Continued to cirouwlate hole dn prepacation for runmning
DEER I Ty i e clred Ll pipe and bit.

ft  af
o CASBI NG Loancted
Combinasticon ouide
[ wip] : ot Tast iolnt. e
oy bop of doints no. 2, b, aricd 14,
20 1 cementing company and madae up Dowell
el pamp broke  ciroulation,
(5 iR @ cemerting with W af Cl-7 (ohemi cal
vy, bhern RFC Gregul ated £111) & Thixotropico
fod Lonmeed b FO-R0Y P i 14.6 to
a9 dbhs gats pumped at o 1 ed  plug
arndd displaced  with Fresh wa . cement  back to
ST e, : =i civoulating besd  with cement in
priace  at 1214 hys, Wad ted one cement Lo set. Secured

il I

TR WG WY o R
et 0D,
. iy el set
sl and
ey s e
up Do
b

Coir

ke

Mo activity

Blor aobi ity

ot cof o A Aneh casing and retrieved ciroculation
brezad Figoed up +low line and  associated  equipment.,
Tidpped an bods with dedl) pipe and -39 dnoh it to
iri 1l ot o« B s Fople of  orilling  Fluid
with Compress 17 i ft. [ gt ghed Ll ing
thuial o e ; wi th O AL Ty
S WA T: Fluorobensol o 1) . Dralled ot ploag,
el bar, Lo a depth of 5E5.C
Ciroud ate anc tripped out
cira 1l e g assenbly using
1O et v bd e el ard PR amch 0D
i amond o 1ng Fead ireh Tripped
s Bl e withocorirg | arel wive-b i to cut
” core Hod from SRR o ot
' vl ey st Clrowd ataon
Load: ar e b hung
T om sl F ae,
i Liae e el S W fE of
Lty b e wathe i . Poamed Foung ap again

Fogd bed wire-1ine pipe and found a j

RERN

sk, amad gl ol
ot read e
avict i .

e

b yain
Sy, i ¢t LYE T
Fluadd, &

LA 11
o boend
CoCH B,

A tend to pull irner beo

proipre atrenat 5 ot

IR

st e

Pead ot

Fee

Pleced 4 dointa of wrrve-line pope and b
e a i o

ot 0 g R T )




‘.fj _a:,-:

and recovered 8.2 ft of core. Tripped out with wice-
line pig and core barrel. Figged up Lynes hvdio i
test t L to conduct hydrologic tests of  the aialz
E ]er Dolomite Member of the Rustler Formetlon.

3 i hmlﬁ with test tool and set pachker
Lo G+ the casing lgaving the interval from
tzz 5E0.7 f1 open for testing. D87 and ris
Elug %@5# were conducted beginning at o :
corcbuded at 1820 hrs. The pavker
dwf]at&d and ths test tool was tripped oubt of the
hu}L. Tripped in hole with wire—-line pipes and 3
ambly to resume coring. Cut core # & from
o D607 Ft and recovered 4.7 t1 of core
Foofram 560.7  Ft to SHT.T FL oand recove
core. FRocock appears to be fractured.

Cut

e

oM

Continued coring operation and cwult core # 8 fraoam S67.7
ft to 574 ft and recovered 1.7 ft of core. Complet
coring and tripped wire-lins pipe and core barve
preparation of running hydrologic tests on the
Culebra Dolomite Member. Rigged up Lyvnes hydr
test tool and tripped in hole to set packer at  bobttoas
of casing to test interval from 57 £t to bothom of
ole at S74 £t Set paaher at 224 hrs, c ﬁmnr'
vies of DETs and ris head slug tests. Con
testing at Z000hHrs and tripped il with test as

Ficked up drill pipes with 4-374 inch bit to ream cors
Mele,  Feamned core hole from 2 Ft to V4
drilled "rabt” hole  from +t  to 58Y ft

hepth) . Circulated hole to clean out and tripped oot
laving dowy drill pips. Commenced i i cloan .
Demabilized rig and moved out. Egquipped hole  with
removable cap on well casing. Drilling operations at
H-14 completed.

e L logogeres over H-14 o
the iPLbJun af barehole from 5
Uf MJE"?' 'fL U’n.it e to get below
Logs rune inchud
ard
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DEILLING AND WELL COMPLETION
OF HYDROLOGIC DRILLHOLE

¥ oall depthes below ground level

L. BMAME s Hydroalogic Drillbole H-14

LOCAT ION: Section 29, Township @8 South, Range 31 B4

L
.

F e st Lo e
Y. Dyy I lhetle
1L o Sinit . A

Feet from Soulh

Brass Mornument i S T3
LY and EZ69.5% feet from South LLine
: from byass mormament at
t: boaime (FWLY)  and 372

SUREACE. COGRDLMATES:

Line 5.

k)

AT TOM: Grauwnd Elevationg

DREILLINMG RECORD:

Lommmesrcecd ghra Ll anmg £
wipleted on Ooctober 273, 1984,

g o ground leved  (RGELD

Cirvcuwl ation Media- Satwated bhrine waber TRl Frerac el bl
Cudlebra at b £ ther  used btraced fresh water to
total depth of 8% ft.

i and Subcontractor - Faidling @000, PFernnmsylvanda  Drilling
Company , Carlsbad, MM

Dirillhole Record-

Sice (inches)

Casing Reoorod-

Shize (inches) WT/FT (pournds)

.M.
depth ot SGY

A-B A d - meh
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H-14
o SCREW ON WELL HEAD

l'_{
GROUND SURFACE ] N ELEVATION 3345,48 FEET
6 5 HOLOCENE DEPOSITS
4o GATUNA FORMATION I 12.250 INCH HOLE
5 CONDUCTOR CASING (B.625 0D,
b ) H-40 28 Ib/ft SET AT 39 FT.)
N
(]
DEWEY LAKE
RED BEDS ¢
) |
\
N N
N N
| 7.875 INCH HOLE
(359.5
b
FORTY NINER \
MEMBER
N N
N
422 .4
SSESE{#E A (NOT TO SCALE)
MEMBER ?
RUSTLER A
FORMATION J
448 \ \
j N
TAMARISK |
MEMBER {
S544.9 T
LLEBRA CASING (5.500 INCH 0D,
EékggéTE J-55, I5.5(b/tt SET TO
- 532 FT.)
UNNAMED
OPEN HOLE 4.750 INCH
MEMBER (DRILLED BY CORING)
g — =P === TOTAL DEPTH 583 FT.

H-14 HYDROLOGIC TEST HOLE AS BUILT CONDITIONS
AFTER COMPLETION ON OCTOBER 23, 1986.

77




Plat of Survey "H-14" j

Brass Monument

l n "
19,20 _R-31-E AS BUILT : 2021
30| 29 l[ 2928
!
|
i
|
- |
N 22 |
| S A -
o Detall
3 No Scale
Scale: 2 H-14 Drill
/000 .8 ;\‘
8’ hS (See Delall)
-3 DRILL HOLE (H-14)
l Brass Monumen!

g%_ig F—369.48'

3/ 132 N89°59'W (GLO/ 32| 33

Brass MONUMENT Localion:

564.7 Fee! From Wes! Line g

b 369.5 Fee! From South Line

: Sec. 29, T-22-5, R-31-E NM.P.M.

! Eddy Counly, New Mexico
Elsvalion- 3345.48

CERTIFICATION:
This 1is to certify that the foregoing plat was made from field notes of a bona fide

survey made by me and 1s true and correct to the best of my knowledge and belief,
/-&'ﬁ Loy
~

| DATE: AUGUST 24, 1987
[ PREPARED FOR: SANDIA LABORATORIES
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HYDROLOGIC DRILLHOLE H-15

ARRIDGED HOLE HISTORY

tThe following hole history was  abstracted from the daily

chilbang r

1902488 Complet

-G Mo st v

or e,

Depths  will ke frown ground level ur b e atherwi se
Mrilling two shifts from 0800 hre to 0400 hes (20

Commenced site preparation extending existing pad to
a4t by 100 41 to accommodate drilling operations.

) g oandd and compacted pad with o minimum of &
af caliche.

Drilled 12-174 inch hole from swrfaoe
sing Abbott Bros., iy hole suger. Set and align
e Jednt oof 8-508 dnch 0D (M40, 28 b+, S S e

sirg &t A9+t Cemented annuluas with 27 cubic feet
Ay -md s cpr ot .

o A9.H

Cut  off  swrface  conductor pipe rmear ground 1es
it and used winoh btruck to sel
racd it

o aaled

o

atee]

Morvesch 1

Shart

srnisylvania Drilling Coo Rig # 1 from  H-14.
Flgging wp aver He O

Ta i wp fFLow L

10 IThigal e birine, e ) o meeting. Made
s 778 anch drilling & b lyy, tripped in hole, arich
Brrobke tower at 1030 hrs., Drilled 7-7/8 inch hole from
SELE R too 140 feet irig satuwrated  bDbring  wat
circulation fluid. Tripped out deill pi
i for the wesbkend.

ed pits with

g

Mo activi by

-+

<

i hole  with drill)l pipe and 7778 dnch bit,
1 Mol Fump problems, tear down  and repailr
sevmercd drilling 7702 dnch hole from 140 f4 to
Circulated hole and tripoed owt dreill  pipe

¢

<AEeEE Tripped in bole with deidl pipe and it to continue

il limg 7758 anch hole from ’ ot 288 £t
B walter as  clvrouwlation fFluid. Civow) ated
arvd by ipgoed ot owith o drill opipe kit
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1O~ g

aricl VR Lo continue
B3 Ft Lo 490 Ft,

Tripped in hole with dril)l pipe
cdrilling 7-7/8 inch hole from .

Tripped out drill pipe and repla bofit. Macumedd oot
mad pits Tripped in hole with drilling assembly and
continued deilling 7-7/8 inch hole from 490 £t to $)
. Ciroulated hole and tripped oul with deill pipe
armd it

Fotary control val e problems, b and replaced
Al ovlinder. Tripped in hole wilth odeill pipe and bit
T ceotairue deyddlimg P78 dnch hodle from &850 Ft to
PR Aot ol VL pipe and bat. Beu g
+ o

Mo acbivi by

Mo activity

Tripped in hole with derill pipe
drritlinmg V78 inoch hede feom o bo 744 4 {ocore
Presirvt Trappecd out drill pipe and it in preperation
o O30 For temporary ety of AL SE dnah '
casing to 744 £t to accommodate  wire-line coring

atl orie.

sf el Lyd . Continued

Pl

A1) W R Fochked wap 10
Darrel with 3-7/8 inch OO

Fogoed we wire-line coring @s
foot  split-inmner  tube oo
chi suncandd © b doto out Y249 dinch diameter core.,
Teripped in hole with o barrel aod Vine @pipe ta
7494 ¢ t. Cut core 1 from 744 F1 to 1t ]
gatw ated bripe water as circwlating flaid.  Recoverec
1OLE f1 of core. Cut core # 2 from 754,00 F0 bt TadlE
1. F 2] 10 £t of core. Light @l o,
repaired and contineed coring oore #0354
Lo 77 £, Fresc agel 10,0 Ft of
(050 ol =R ] paprer ard coring & sl ]y . Fead
5L 1V

CoE

s

wi bt dhirial arcl
RTR R ! S An
oy o b b e
1 Fommg ol lams . Leipped

Fa o boup oand ram i
ity ik : G4
fronn T

ezt e e onm

gt il

atred  pamp. R
coorvtod me oy L ek bl e feom 844
t 1 i : . (0 Bl W Freadbes by ol mar
T pgped out with olrall o pre el N ¢ 1y
i al Lagaginag. (R
POy fies cbo g L i

L 1ol woded Gl

i el withy derill pipe
! b4t
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L7

B

RN

i)

-

10-gé

FHE acouwsti oo, compensated  neuwtron, anrl
boez o L) 1 d down D SofAtlas and rigoed
(i) - LIS lTogging at 1945 hers., El=tw ' ' 2
FLA |n(1ndﬁd gamma ray, neutron porac
" ity, and caliper. Completed logging
e Rigged up to run casing.

4 of O3/ anch OO0,
: arnd set alt g + t -
combyination guide sh arch Float collar om the
last joint. Farn centralizers on top of 5
“ 9, i, and 18, & LA Do} circud atdng
and  broke  civouwlation. (nmmmn((d ey
operations  with v o baorrels  Cl-7 fohe
fol Lowesd by R Thisotropic) cement, +oll
by TO-R0 poz omidos Sluwrery mixed at 14,0 to
Th/galy prump el Sa% 0 bbhlAmin. Released plug
ghisplaced with el waters cement  back  to swdag
Shut-in circulating head. i gy 1ﬁwn Dowel 1. Wad te
o cemerit .

Th/74t,

Mo Activi by

Cot off S-1/2  dnch  casing  and retrieved cementing
head. Rigoged up flow  line. Tripped in bhole wilh
rill pipe and 4-3274 irnch bit to drrll oowt cement s
float collar. After it was on bottom, evacuated hole
of bedine with air compr 5 Y v (hmﬁﬂ&d ot dralling
fluid from brine to £ : y 1 with am organic
tr Ctr i metadt bucr o acic)y. Drilled out p!u'u
tloat ool lar, ymeant,  and guide shoe to & depth of G55
f et - c ) ean & ' Gt with chra 1
[n p e arnd it Eoowp core Tripped i0 b
i Lirme ared 10“#&0 =1rrmer tulier o &
ﬁut culbting
i

i (u Q65
clrmulatimﬁ fluvicl. ot cor
o om BOoRt to 875 red 9.9
1 of core. Cut core ® & from 87 £ W LEOFE and
Fecovered D9 ft of core.

i coring.  Cut core # 7 from 880.8 ft to %
1 and recovered 2.5 ft of core. Tripped ot 1uxnnq
down wire-lirne  pilpe. Ficked up drill pipe and
irch bit tao or Feamed core hole to
inches from L ft o using trace
cirerdation  fluid. Circul ated hole
trippaed out drill pipe and bit.

gaed wp Lynes
Mol e o A
tnterval from

T tool arnd  traipped 10
- ; ~om of casing o
to bottom of the hole at 891
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DEILLING AND WELL COMFLETION RECORD
OF FIYDROLOGLEC DRILLHOLE H-1%5

¥ ooall depths below groand level

Hychrologic Drillhole H-15

[ nl

Section 28, Township 232 South, Range 31 kBast

SURFECE COORDTNAT Brrass Monument 1s -y cofron Morth Line
FRHY  armed 17006 f : A T El.y . Dillhale
i MAS 20 W af brass monument at a distance of S.4 6.

Ground Elevatiorny 348000+t MEL

DEILLEME FRECCRD:

Sltoart Date Commenced  dralling on Ootober W4, 1888, érved
conpleted on Movember 14, 1984, = a depth of 900 feel
Brerd oo gronang Tewvel  (REGLD)

Civowulation Medi a- Satuwrated bhminge  water il reached the
Culebra at 853 £t then Liss el traced freah wat e i lw}
total depth of %00 ft.

Fiig and Subconteactor - Failing 2000, PFenn
Campany , Carlabad, KM

v L vaErd & il ling

Drilihole Record-

Lirmches) From (feet)

S ve Cinchies] WITAET {pounds) From (feat) To

-

(-0

-0

e
o

#  A-Eod-inch opan hole feom faat to the total

gdepth of 900 {eest



H-15
_—— SCREW ON WELL HEAD

;{1% ‘{J‘-J
GROUND SURFACE N p ELEVATION 3480.2 FEET
|0 HOLOCENE DEPOSITS
GATUNA FORMATION I \ 12.25 INCH HOLE
42
\ CONDUCTOR CASING (B.625 0D,
/* H-40 28 b/ ft SET AT 29 FT.)
DOCKUM GROUP
(UNDIFFERENTIATED) (\ \
%
168
\: :
N
\ \
DEWEY LAKE
RED BEDS {
N \
“1 D
\
{ | 7.875 INCH HOLE
( 692
FORTY NINER £A |
MEMBER N N
\
748 N |
N N
MAGENTA \ \ (NOT TO SCALE)
DOLOMITE | {
MEMBER \ \
RUSTLER \ {
FORMATION < \ \
773
A )
TAMARISK )
MEMBER { {
858.5
CULEBRA CASING (5.500 INCH OD,
DOLOMITE J-55, 15.5tb/ft SET TO
MEMBER 853 FT.)
883
UNNAMED OPEN HOLE 4.750 INCH
MEMB%R (DRILLED BY CORING)
L - - - = TOTAL DEPTH 900 FT.

H-15 HYDROLOGIC TEST HOLE AS BUILT CONDITIONS
AFTER COMPLETION ON NOVEMBER 14, 13986.

&6




— — —
Plal of Survey

"Brass Monumen! as built "

: GLO B\ra.;s.s
GLO Brass Ca . Cap
2/ i S89°56'W (Record) 2il 22
8 v 170.6' 2827
5&1
} S
Q® !
Qo
!
»n, ”n l
DRILL HOLE "H-15 4 Brass Monument ; |
/ [
Scole: /"-50' \‘x\ ‘
(-]
2. | '
b ]
\\6_

L OCATION:

92.6 feef from North Line
170.6 feet from Eost Line
Seclion 28

Township 22 South

Range 3/ Eas/

Eddy County. New Mexico
Elevation: 3480.2 M.S.L.

CERTIFICATION:

This 18 to certify that the foregoing plat was made from field notes
of a bona fide survey made by me and is true and correct to the best
of my knowledge and belief.

ﬁa& / lOZlO(Q()E

DAN R, REDDY NM PRPFESSIONAL |
PREPARED FOR: SANDIA LABS ENGINEER AND LAND SURVEYOR 541
m
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FEFERENCES

Hepaudiedm . L.y 1987, Interoretations of Single-Well Hydranlic
i GConducted At and Nesr  the Waste Isolation  Pilot z
(W1 ) Site, 19931987, SANDE7 -QOET ., Sardia RS

Laboratories, Albuguergue, MM,

Stensrud., W.oA., M. Bame, K.D. Lantz, JuB.  Falmer, and  God.

Soulndier, Jr., 1987, WIFEF Hydrolooy  Froor aim,g Waete Teol atio
Filot Flant o, Seoutheastern Mew Mexico. Hydrologic Raba
B, SONDET 7125, Sandia National lLaboratories, Albuguerque,
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STATE OF NEW MEXICO

STATE ENGINEER OFFICE
KROSWELL
8 €. REYNOLDS ‘ DISTRICT
STATE ENGINEER September 17, 1986 ‘ 00 €. 2nd STREET

P0.B0X 1717
ROSWELL NEW KiZXICO 88201

FILES: 0-08-1469 (H-14)
0-08-1470 (H-15)

Sandia National Laboratories
PO Box 5800

Albuquerque, New Mexico 87185
Attn: Jerry W. Mercer

Dear Mr. Mercer:

Enclosed are your copies of the above number
to Drill Exploratory Hole for your files.

Notices of Intention

Yours truly,

Art Mason
Field Engineering Unit

AM/tmg
Encl.
cc Santa Fe

95



IMPORTANT — READ INSTRUCTIONS ON BACK BEFORE FILLING DUT THIS FORM

NOTICE OF INTENTION TO DRILL EXPLORATORY HOLE

Eddy
County

0-
Date Received September 12, 1986 File No 08-1469

1. Name ___ Sandia National Lahoratories <
Mailing Address __Po_ Q. Box 5800

Cnymdsuu___Alhnﬁnlnqnl‘_ﬂll_ﬂ!x1nn_ﬁllﬂﬁ__JUJmianil‘_ll33_,_ o
2. Hole is to be drilied under contract for _Ua 8. Dapartment of Fnergy

(self or company)

and is to be known as the H-1k

3. Theholeis tolocated 3850 feet from the3OULN  Line and =850 feet from the W@BY _ _ Line
of Section 29 Township 228, Range _311.___“; N.M.P.M_, on'land owned

vy _Us 8. Government of

4. Drilling will commence on or about sQDtQ_QDGl‘ 19, 1986
5. Description of Hole: Depth to be drilled _iﬁﬁ_tm .. . Itis our intention to:

a. [ complete this hole as follows without cementing casing and to plug this hole immediately after completion
of drilling in accordance with the rules and regulations of all approprate regulatory agencies.

b  cement casing and retain hole completed as follows:

Diameter Casing Mud ot Cement
of hole Size New/Used API Grade Wt/Foot ler:lcrva;_o Type Sacks
To
12 1/4 8 5/8 Rew H-40 28¢ 0 L] Batch Bure,
70-30 poz To
7.1/8 1/ New J=55 15,5¢ 0 535 _$alt repinst.Buref,

8 1/2 | Open Hole %15 |585

6. Location of hole is confidential ; not confidential _ X __ .

7. Logs of hole are confidential ________ ; not confidential D S

8. Addltxona] st lements or explanauons Part of overall hydrologic investigations
at ite on the Rustler formation; in particular the
Culobra Dolonlto.

warry W, Meraar ,depose and say that I have carefully

read the foregoing statement and each and all of the items contain herein, and that the same are true to the best of

my knowledge and belief.

Jerry W, Mercer

Prnotneawine Pualanta Nlw F12%

The above proposed casing, cementing, and plugging program has been r;viewnhbgg.m& in my capacity ss & duly
appointed representative of the New Mexico State Engineer, and to the best of my know and belief will be
adequate to insure that waters and other minerals will be permanentpconfined to the zones in ich they are
encountered. (See reverse side of form for specific State Engineer i

BV /7.5 s V1V AN
Art Mason, Pleld Engineering Unit

Date _September 17, 1986




|. Drilling of hole shall be subject to compliance with the New Mexico Statutes and all rules and regulations of the
State Engineer.

2. Casing shall not be installed or cemented without prior notification of the State Engineer office.
3. Hole shall not be plugged without prior notification of the State Engineer office.

4. Log of hole and plugging record shall be filed with the State Engineer office as soon as hole is completed.

LOCATE HOLE AS ACCURATELY AS POSSIBLE ON FOLLOWING PLAT:

29 22 S. 31 W,

Section(s) , Township , Range N.M.PM.
Elevation _ 3345
1 I | [ | | |
| | | | | | |
| | | [} 1 I |
el Tl S B B ] ET T S
| | | ] | | |
| | | [} | | }
1 | | I | I |
- Tr--TreTTreTTre-r/-—-r-—-r-—-
| ] | | [ I |
| 1 [ | [ | |
L b L L Lo
| | | | | | |
| ) | ] ! | |
| | | | | | [
bt afaiadel pdadedad nladndiadl alededied sledusioal adorkadnd sbefionke
| | | | | | |
| I | i | | I
N TR U DOV SR U N ER
i I r I i r r
| | 1 | | | ]
I i | ] | ] |
R L r e T B S S kel ateianted
| { | | ! I |
| I | [} | | |
| | | [} 1 | |
- r——~—"f¢r~-~"~"r-——"r-~—"~""rr~--r-——-r-—-
Joe o
| |
Uil ! ] 1 1 ! i |
Sﬂ?lﬁ]
INSTRUCTIONS

This form shall be executed, preferably typewritten, in triplicate.

Each of the triplicate copies must be properly signed. )
Lkt
A separate notice musf bfgled for each hole drilled» g ze =

Sections |-4 — Fill out all blanks fully and accurately.
Section 7 — Estimate time reasonably required to commence drilling. Drilling shall not commence until the Engineer

i1s notified.

Forms should be filed with the Field Engineer, Box 1717, Roswell, New Mexico 88201

97



May 1872
IMPORTANT ~ READ INSTRUCTIONS ON BACK BEFORE FILLING OUT THIS FORM

NOTICE OF INTENTION TO DRILL EXPLORATORY HOLE

Eddy

County
Date Receiveq ___ Beptember 12, 1986 . 0-08-1470 r
1. Name Sandia National Laboratories S

[

Mailing Address P, 0, Box 5800

City and State ___Albuquerque, New Mexico 87185 - Attnt Div. 7133

2. Hole is to be drilled under contract for U. 8. Department of Energy =

.

(self or company) o
and is to be known as the R-15

3. The hole is ta located __'M__ feet from the."..o_’i.rl Line md_‘illg_.__ feet from the _Eit._._ Line
of Section ___2_8____. Township 22 8. Range 31 . N.M.P.M., on land owned
oy U. 8, Government of

4. Drilling will commence on or about _A!P_B_'Lbﬂ‘ 25, 1286

S. Description of Hole: Depth to be drilled 915 . It is our intention to:

a [J complele this hole as follows without cementing casing and to plug this hole immediately after completion
of drilling in accordance with the rules and regulations of all appropriate regulatory agencies.

b.(® cement casing and retain hole completed as follows:

Diameter Casing Mud or Cement
of hole Size | New/Used | APl Grade Wt/Foot Fro:""‘fro Type Sacks
)y
12 1/% B 5/8 New H-80 28¢ 0 | %0 | Batch surr}
T0-30 pot o
7 1/8 1/20 MNew J-55 15.5¢| 0 855 |ga)t pesist)Surf
8§ 1/2 | Open Hole 855 (915

6. Location of hole is confidential ; not confidential X

7. Logs of hole are confidentia]l ______ ; not confidential X

Part of overall hydrologic investigations
5 Addmmu “@:ﬂ#‘“é” “gmg;ontsh Kustler FormatiIon; In particular the
Eulcbrn Dolomite

1, Jerry W. Werger , depose and say that ] have carcfully

read the foregoing statement and each and all of the items containgd therein, and that the same are true to the best of
my knowledge and belief.

!nzinooring Projects Div. 7133
a National Laboratories

The sbove proposed casing, cementing, and plugging program has been reviewed by me, in my capacity as s duly
sppointed representative of the New Mexico State Engineer, and to the best of my kpgwledge and belief will be
sdequate to insure that waters and other minerals will be permanen i h w6 in which rhey are
encountered. (See reverse side of form for specific State Engineer i

September 17, 1986

Date

a8




1. Drilling of hole shall be subject to compliance with the New Mexico Statutes

State Engineer.

2. Casing shall not be installed or cemented without prior notification of the State Engineer office.

3. Hole shall not be plugged without prior notification of the State Engineer office.

and all rules and regulations of the

4. Log of hole and plugging record shall be filed with the State Engineer office as soon as hole is completed,

LOCATE HOLE AS ACCURATELY AS POSSIBLE ON FOLLOWING PLAT:

Section(s) 28 , Township 22 9. Range ML N.M.P.M.
Elevation 7 L
| T | T T | e | %5 ¥
{ i ! t f ] { ~
| I | 1 I | |
o R e R e
| | I ] | | {
I | | | | | |
I 1 I ] | {
F"""r'---r'""'r"'-r--'r"-"r"-r""'-

! ! | 1 ! | |
t | | | | | |
I S EN WPNPEDY WU ISP EpNEp SPpap.
| | I I i | !
| 1 | ] I | |
| | t 1 I | i
R i riat] skt stakeind sderbaden] sterberked plal kol ndededed
! 1 | I ! | !
| ) | | | 1 !

| I | { | | (.

iint nheiuit Siuiuier nintutaf vinhind mikuil ittt Sintet
| I | ] | I i

| I i | I !

T e e e

siuimind nfudated iadhaind afefid Shaiaingt mhatathat M S
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INSTRUCTIONS

This form shall be executed, preferably typewritten, in triplicate.
Each of the triplicate copies must be properly signed.

A separate notice must be filed for each hole drilled.

Sections 1-4 — Fill out all bianks fully and accurately.
Section 7 -~ Estimate time reasonably required to commence drilling. Drilling shall not commence until the Engineer

is notified.

Forms should be filed with the Field Engineer, Box 1717, Roswell, New Mexico 88201
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date:

10:

from:

subject:

Sandia National Laboratories

October 3 , 10806 Albugquerque, New Mexico 87185

PRGN

Record

.

Jerry W. Mercer, 7133

A M ipn—

Technicel and Szfety Briefing at H-14 hydrologic exploration
hole,

A mzcting wes held at H-14 drill sitc on Ssptember 25, 129%6
at 1755 hours prior to breeking tower. The purpose of the
mzeting wes to discuss the technical objectives of ths hole
and to outlin: safzty procedures., Jerry Marcer gave an
overviaw of the technical objectives which indicated the
holes sre pzrt of thes overall network of holes to test the
Culebras Dolomite membar of the Rustler. Good quality samples
and core were siressed as the main objsetives of the driiling
operation. The hole will be drilled with brine water zs a
circulating =2gzent until such time as it may causz the
potentizl loss of the holie Mud use will be evaluated at this
time.

The szfety part of thz meoeting stressed three (3) major
points?

1. WIPP site szfety requirements
2. Availability of mediczal facilities at the WIPP site
5. Pennsylvania Drilling Company Safety Plan

The WIPP site safety requiremsnts werec reviewzd and included
locaftion of fire extinguishers, use of occupational safety
squipment such as hard hats, safety shoes, and safety glasses
(when appropriate).

Ths availebility of madical fecilities zt the site znd their
use ware discussed. Thz contractor was informed that medical
ha2lp such as ambulance efc. was available at the WIPP site.
In case of an accident beyond minor first-a2icd the site
security should be notified,

The Pennsylvania safety plan was reviewed and discussed.

Emphssis was plzced on making th: drill site as safe as
possible., The n2ed of periodic safely meetings wss stressed.
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Thos2 1in attendznce includad:

Jay L. Trotte Pennsylvania Drilling

Gary R. Hieter Pennsylvania Drilling

Ronald L. Wolf Pennsylvenia Drilling
Rodolfoc G. Rodriguczz Pennsylvania Drilling
Mzxwell Crass Pennsylvania Drilling

Steve Kovacs Pennsylvenia Drilling

Rick Beauheim Sandia N=ztional Laboratories
Jerry Mercer , Sandia Mational Laboratories
Wayne Stensrud Intera Technologies

WMe?135:nr

Copy to:

Rzy Mations, DOU

Dick Crawley, DOE
332 Fred Yost

7123 Bob Statler
62321 Al Lappin

5331 Rick Beauheim
Pennsylvania Drilling
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Date:
To:
From:

Subject:

Sandia National Laboratories

Albuquerque, New Mexico 87185

October 24, 1986

QL«MEWU"W Mt

Jerry W. Mercer

Technical and Safety Eriefing at the H-1% hydrologic test hole
near the WIPF site

A technical and safety briefing wae given at the H-15 site on
October 24, 1986 at 0930 hours, prior to the beginning of drilling
vperations, Jerry Mercer gave an overview of the technical
objectives of the drill hole indicating that, in general, they
were the same as the objectives for H-14 which had just been
completed. Collecticn of good quality samples and core were
stressed.

The safety of the drilling operations was again stressed. The
three major points discussed included:

1. MWIFP site safety requirements
2, Availability of medical facilities at the WIFF site
3. Pennsylvania Drilling Company Safety Plan

The WIFPF site safety requirements were reviewed emphasing
placement of fire extinguishers, use of occupational safety
equipment such as hard hats, safety shoes, and safety glasses
(when appropriate). It was also discussed that caution should be
used when pulling out on the paved road when leaving the drilling
site as this road is well traveled.

The availability of medical facilities at the WIPF site and their
use was reviewed. The contractor was informed that a medical

technician was available and so was the use of an ambulance.

Because Pennsylvania Drilling Company is using the Safe Operation
Procedures for Drilling published by International Association of
Drilling Contractore (1ADC) as a guideline, the applicable
sections were reviewed. Drill crews were reminded that it was
their job as well to make the drilling site as safe as possible.
There was no known drilling hazards outside of normal operations
expected at this location,
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Copy to:

Ray Nations, DOE
Dick Crawley, DOE
6332 Fred Yost

7133 Bob Statler
6331 A) Lappin

231 Rick Beauheim
Fernnsylvania Drilling
File
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Page 1 «cf 1

SANDIA NATIONAL LABORATORY
INSTRUCTIONS TO LOGGING COMPANY

Date _QcTonBER 6 , 19 8¢ Logging Company Deesser - AT LKs
Prepared By ERC Logging Engineer (;gg‘ghg Vﬂggﬂﬂz
Witnessed By % q\) /)MM

Loq Headings:

Company DEPI‘)}.TMEUT OF E”Eﬁﬁ-_}(

Well Number H - 14
Field Wl PP S\ TE
County _E DD Y State MNEW MEx|c_o
Location &/ 350 FSL ArYD v~ £§0 Fwu S&T:E\QEEDEELQ;C‘:::‘
~ LATER
Section 29 Township __ QA S Range _ 3| E~
Permanent Datum: ground level (G.L.) Elevations: 6.L. v 334 F
drill floor (D.F.) D.F.
kelley bushing (K.B.) K.B.
Hole Status
M 10 SI1ZE  FROM 10

RO
0o

SIZE F
" ‘/
Casings _8 % 39.-S 1T Forehole 1A%y O 39.5 ~r

Fluid Status

Wikt B&
Type Fluid in Borehole BRINE  Fluig Level FusL DupiggFluid Loss AR
Lo g1nveG-
Density 10 lL/g.\ pH — Viscosity e

Purpose of Logging Program, Zones of Special Interest, Critical Hole
Conditions, Remarks, Etc. _ Purpoce s 4o obtgin _sl-rg:h'gcqghn'c. and

ha-lro\f'sic dada 4o the top of the Culebra Fm . The 1095
will be ysed jQr s'l'ﬂc‘kgn’phc‘c. c_onrc’cul-v'on and haqc}mloi.'cnn

c\v\a‘%}g'—s . Al |°Ji fo_be recorded on sawe de?"’k

Number of Frints: Field 10 Final 15

Send to : Sandia National Laboratories
P. 0. Box 5B00, Division 7133 Attn. Jerry N. Mercer
Albuquerque, New Mexico B7185

104




Page _3,0+ _3

Log Number % | =— Dun—j_ LQTE’QO LoG

(a.) Vertical Depth Scales 2-inches/100 fepet and S-inches/100feet

(b.) Horizontal Logging Scales _Dyegscer ,s;:l:g_.g_d_gre[

(c.) Logging Speed Desired 4+ 30 FT /mawW

(d.) Interval to be Logged _Titg_l_,{,_y_-kh_-b__sur-ﬁce casineg

(e.) lones of Special Interest _4o4al hole e
Cawm ma O —_ Jjeo RARPT

(f.) Special Instructions Dc!'” c,_!‘;egsz Wwill ivgcure +he
hole 'S Full _o4f Ve { o i

Log Number & d.— G AWMMHA- Eﬁ\.{ CompPEW SATED NeuTrRON

(a.} Vertical Depth Scales 2-inches/100 feet and S-inches/{00feet

(b.) Horizontal Logging Scales Dvesser Staudaed (Limeslone —IS R‘IS%)
(c.) Logging Speed Desired _a~

{d.) Interval to be Logged ToTPhL |H4o0bLE
(e.} Zlones of Special Interest ToT ML HoLE

{f.) Special Instructions _G A vAmA —~ A — 100 APY
CRAWVIPER b — 16"
Meudron

reeSYon &

Log Number .3‘ o = S

{a.,) Vertical Depth Scales 2-inches/100 feet and S-inches/100feet

(b.) Horizontal Logging Scales nggg,‘i'? 2.0 — 3.0 with [0 —2.0 BKup
{c.) Logging Speed Desired 4., 30 FT7 M/

(d.) Interval to be Logged _ TorAt. Oeetd TO Supphnes cASive-
(e.} Zones of Special Interest _ToTme MHO LS

{f.) Special Instructions _f-AwmMe O -~ |oo APT
e PER 6% 16

Dews by Ln;i.a_u/_l_o;u @R up
J

Decll crew il jusure Wele &5 F11 of Fluid

erud jouy

y% Logs do not need to be run in this sequence
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Log Number
(a,)
(b.)
(c.)
(d.)
(e.)
(+.)
Log Number
(a.)
th.)
(c.)
(d.)
(e.)
(£.)
Log Number
(a.)
(b.)
(c.)
(d.)
(e.)
(f.)
*

Page 3_ of _g_

% 4 - BHc — ﬂc,ousT:t.oc_

Vertical Depth Scales 2-inches/100 feet and S-inches/1Q0feet

Horizontal Logqing Scales 490 — 140 ugs/FI wirHy 1IN0 — 240 BKup
Logging Speed Desired 4. Lo FYT /m o)

Interval to be Logged _ToTal Depth o Surdace usc'uJ
lones of Special Interest _Jmda{ hole_

Special Instructions BwysHe 40 -140 yilpr Q‘Z 190 - 240 8Ky

oo s A G O ~— 100 PP

Dri\\ eren) (b fwsure hele s falt o

w tons

=

Vertical Depth Scales 2-inches/100 feet and S-inches/100feet
Horizontal Logging Scales
Logging Speed Desired
Interval to be Logged
lones of Special Interest

Special Instructions

Vertical Depth Scales 2-inches/100 feet and S-inches/100feet
Horizontal Logging Scales
Logging Speed Desired
Interval to be Logged
lones of Special Interest

Special Instructions
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Page _l_of é
SANDIA NATIONAL LAEORATORY
INSTRUCTIONS TO LOGGING COMPANY

pate MNovieyM QER [, 198 & togging Company Dregser - Atlo:
Prepared By Iﬁj_g \a) Mefcﬂf Logging Engineer

Witnessed By

Jef‘

AU WMar-vr™

Loq Headings:

Company DepvrITMEVT OF LENERGY
Well Number }4 - )é;—
Field _(4J IPP

County E DDV State ’U M
Qe».c.t MovqmsvT" wHicH 1S 5.4 FT SE OF Hoie
Location b gl o [~ V. W —
Section AL Township _ QX S Range 31 ~
Permanent Datum: ground level {(G.L.) Elevations: G6.L. 3_“_! 2O . 2.
drill floor (D.F.) D.F. pMA
kelley bushing (K.B.) K.B. N A

e e e e e =+ o e - T - = B = = 4= = = e = e m = MR W% T T Mm T We AN e e e MR S WY M S S MmO M R e R s

Hole Status
SI2E FROM 10 S1ZE  FRON 10

Casings 85/9 (@) 33;' Eorehole [a/g (@) 39.5
3-% 31.6._ 254

Fluid Status

Type Fluid in Borehole Br‘igg Fluid Level SM\"R\g Fluid Loss —
Nenzity —_ pH — Viscosity —

Purpose of Logging Program, lones of Spec1al Interest, Critical Hole
Conditions, Remarks, Etc. Yo

lwdf""’mc— dads 4o top of Culebrs Mer or Rusttew Fw
B-L—%Lh“\\ be used ?C;f 8""‘*4' cu"tPLf-t- covvelatioy aqnd hatjw

ane L&Qz, &l( '03& ig bt I‘tuJ(t"J ol _Sane clggib Eggt hﬂg% gl\ou:
be veadable_

—

Number of Frints: Field Final 15

Send to @ Sandia National Laboratories
P. 0. Box 5800, Division 7133 Attn. Jerry WN. Mercer
flbuquerque, New Mexico B7183
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Page B. ot ;3
Log Number ¥ | = D‘L"]'— L’?TEQOLOQ—

{a,) Vertical Depth Scales 2-inches/100 feet and S-inches/100feet
(b.) Horizontal Logging Scales - | o avd

(c.) Logging Speed Desired - 3F reet/ minyta
(d.) Interval to be Logged _Tp+ ] depth t_bihm_df_isf_&s&_a““f}

(e.) lones of Special Interest _TO+al hole.

(f#.) Special Instructions __fCamwma 0O — 100 RPT

Resiclividy 0.2 — 2000 onm/m

Log Number * od =~ CoMPﬂ)SDTED A}EMTKOU W’/Gﬂ#Mﬂ-

(a.) Vertical Depth Scales 2-inches/100 feet and S-inches/100feet

(b.) Horizontal Logging Scales Drescer— A4lgs Stau olard CLimeshue —lS‘-HS“%g}
(c.) Logging Speed Desired _aA~
(d.) Interval to be Logged _Toda |l hwole

te.) ZIones of Special Interest _To 4al hea [e

(¢.) Special Instructions 6— QWA W o o — 1006 FPL
Cell Pev £Y— 1w
Neutcon Po v.osgif, ~1 89, 40 BSTn
N
: 1T re. hole 5 full o f Flusd

Log Number # 3 — Cowmprew spTeDd DENS\M},__#M

(a.) Vertical Depth Scales 2- incheslloﬁ feet and S-inches/100feet

(b.) Horizontal Logging Scales O - 2.0 BKRUP
{c.) Logging Speed Desired A, 30 Fee ZM-5=5+L

(d.) Interval to be Logged rFac C.n.;u‘ué

(e.) 1lones ot Special Interest _ToTew H,;;.;

{(f.) Special Instructions B A O— oo #EI
- ‘ll l {

Caliper = k_
: 3 - 0 —2.0 EKUF
JQr?_\p\‘ Ciru_q will jweure Wale vewoainus Fulf
o~ W {
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Page ,i of .5_

Log Number & & — QHC )qwb(STlLO& [“‘Z GC-ammn

Vertical Depth Scales 2-inches/100 feet and S-inches/100feet

W)
(b ) Horizontal Logging Scales Hgo — 1‘_-] Mslfr Witk 1Yo -z4o GKUpP
)

(c. Logging Speed Desired -
(d.) Interval to be Logged J_‘a:}gl D’. p#k a? hole

(e.) 1Zones of Special Interest _Total hole-

(f.) Special Instructions co ' - uj Yo- 248 B KW
!;dlj!ngg_n\ A~ [Oc) P
L lur d

— BENY oF LoeSsS —

Log Number #

(a.) Vertical Depth Scales 2-inches/100 feet and S-inches/i100feet
{(b.) Horizontal lLogging Scales
(c.) Logging Speed Desired
(d.) Interval to be Logged
(e.) Zlones of Special Interest

(£.) Special Instructions

Log Number #

(a.) Vertical Depth Scales 2-inches/100 feet and S-inches/{00feet
{b.) Horizontal Logging Scales
(c.) Logging Speed Desired
(d.) Interval to be Logged
{e.) Zones of Special Interest

{(f.) Special Instructions

*# Logs do not need to be run in this sequence
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LOG QUALITY REPORT

Hole H - I Ll' Log Date ’0,/ é/ 84 Current Date /O/é/SDL

Log MMRW # 1 Engre— _%A#L_kl___
Field Print@ Final Prin?[:] Log Analyst (- X'a 4 eveey -

CHECK ALL BOXES — ACCEPTABLE YESOR

UNACCEPTABLE NO REMARKS: Code Remarks with the proper Section Number,
Sections not applicable to a particular service, For Exomple: Remarks concerning before log
{_eave Blank. calibrations would be coded B.5,
A. HEADING YES NO

1. Correct Heading Used

2. Heading Data Properly Completed

3. Logging Data Section Completed

4, Equipment Data Section Completed

5. Scale Chonges Noted on Heading

6. Are all abnormal conditions explained in the HN
remarks section

B. CALIBRATIONS AND SCALES

1. Scales Correct for Area

2. Scales Labelled

NN
1

3. Scale Changes Labelled

4. Zeroes Recorded

~

5. Before Log Calibrations

6. After Log Calibrations

7. Repeat Section Recorded

8. Repeat Section Acceptable

C. VALIDITY OF LOG

AN ANANANIN

1. Curves Functioning Correctly

2. Do Log values fall within reasonable limits

3. Curves on Depth

4. Logging Speed Indicated

MNAVAN

5. Logging Speed Correct

D. APPEARANCE

1. Printing or Typing Neao?

2. Printing or Typing Accurate

4. Splices Straight ond Clean

5. Film Correctly Processed

'

v

3. Grid ond Pen Traces v
v

L

]

6. General Print Quality
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LOG QUALITY REPORT

Hole y —JH Log Dofe__l_Ql‘_L&L____ Current Dofe‘l_a#/g‘

Log Lﬂﬂﬁm D Run # L Engr.__z_g.k& ,‘ A

DewnsI LOG W /6pmmn

Field Prinfj Final Print[j l.og Analyst veev”

CHECK ALL BOXES - ACCEPTABLE YESOR

UNACCEPTABLE NO REMARKS: Code Remarks with the proper Section Number,
Sections not applicable to a particular service, For Example: Remarks concerning befare log
Leave Blonk, calibrations would be coded B.5.
A. HEADING YES NO
T. Correct Heading Used V

2. Heoding Data Properly Complated

3. Logging Data Section Completed

4. Equipment Dasa Section Completed

5. Scale Changes Noted on Heading

6, Are all abnormal conditions explained in the
remarks section

B. CALIBRATIONS AND SCALES

1. Scales Correct for Area

2. Scales Labelled

3. Scale Changes Labeiled

4, Zeroes Recorded

5. Before Log Calibratians

6. After Log Calibratiens

7. Repeat Section Recorded

8. Repeat Section Acceptable

C. VALIDITY OF LOG

1. Curves Functioning Correctly

ﬂ; <[k <IN [N

2. Do Log values fall within reasonable limits

3. Curves on Depth

4. Logging Speed Indicated

,

5. Logging Speed Carrect

D. APPEARANCE

1. Printing or Typing Neat

2. Printing or Typing Accurate

3. Grid and Pen Traces

4. Splices Straight and Clean

5. Film Correctly Processed

YIRS A A ANAS

6. General Print Quality
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LOG QUALITY REPO«T

Hole H - ,L' Log Date IO 6 Current Da¢eJa//‘7//£‘

Log B,HL;&(ALM_‘MRun # } Engr. J/a.ug hn
Field Prinr[j:] Final PrintE Log Analystjtfrd‘f At¢ ercey

CHECK ALL BOXES — ACCEPTABLE YESOR

UNACCEPTABLE NO REMARKS: Code Remarks with the proper Section Number,
Sections not applicable to a particular service, For Example: Remarks concerning before fog
Leave Blank, calibrations would be coded B.5.
A. HEADING YES NO
|

l. Correct Heading Used

2. Heading Data Properly Completed

3. Logging Data Section Completed

4. Equipment Data Section Completed

w

Scale Changes Noted on Heading

6. Are all abnormal conditions explained in the
remarks section

B. CALIBRATIONS AND SCALES

AUANEANEAUANAN

1. Scales Correct for Area

2. Scoles Labelled

3. Scale Changes Labelled

4. Zerces Recorded

<IN\ XIY

5. Before Log Calibrations

6. After Log Calibrations B‘ - n_r+‘rlzl cu‘.‘ br"‘ ‘(0“5 na~l on Pr:‘

7. Repeat Section Recorded

3

8. Repeat Section Acceptable

C. VALIDITY OF LOG

1. Curves Functioning Correctly

2. Do Log values fall within reasonable limits

3. Curves on Depth

4. Logging Speed Indicated

EXEXN! KX

5. Logging Speed Correct

D. APPEARANCE

1. Printing or Typing Neat

2. Printing or Typing Accurate
3. Grid and Pen Troces

4. Splices Straight and Clean

ANAAN

5. Film Correctly Processed

6. General Print Quality
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LOG QUALITY REPURT

Hole & - lL} Log Date lo r/’,é_l/ 9‘ Current Date __/2 é é /EZ

Log ‘D‘BL_L_BJ—.&Q_L_O_CE_RW # 1 Engr. Vat_&g ‘1’1

Field Print Final Prinf:l Log Analyst_léfg L/ /”cfr-er

CHECK ALL BOXES — ACCEPTABLE YESOR

UNACCEPTABLE NO REMARKS Code Remarks with the proper Section Number.
Sections not applicable to a particular service, For Example: Remarks concerming before log
Leave Blank. calibrations would be coded B.5,
A, HEADING YES NO

1. Correct Heading Used

2. Heading Data Properly Completed

3. Logging Data Section Completed

4. Equipment Data Section Completed

5. Scale Changes Noted on Heading

6. Are all abnormal conditions explained in the
remarks section

B. CALIBRATIONS AND SCALES

1. Scales Correct for Area

2. Scales Labelled

3. Scale Changes Labelled

NINVISIN IRIRIN Sk

4. Zerces Recorded

5. Before Log Calibrations

6. After Log Calibrations

NN

7. Repeat Section Recorded

8. Repeat Section Acceptable

C. VALIDITY OF LOG

1. Curves Functioning Correctly

2. Do Log values fall within reasonable limits

C

C -1 c,errcc/'\vresfd‘w(b,i, ether lﬁ’s

3. Curves on Depth

4. lLogging Speed Indicated

<[X| N[N

5. logging Speed Correct

D. APPEARANCE

1. Printing or Typing Neat

2. Printing or Typing Accurate

3. Grid and Pen Traces

4, Splices Straight and Clean

NSNS

5. Film Correctly Processed

6. General Print Quality
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LOG QUALITY REPORT

Hole H —_ ‘ { Log Date f'///; /g‘ Current Date ”//{ /££

Log A/E\AT Ron~- gﬂ'W\Mﬂ' Run # 'l Engr. ﬂ ,EMMCJPP

Field Prinf[j Final Printz Log Analyst__l._(i. A,/e vieey™

CHECK ALL BOXES - ACCEPTABLE YESOR

UNACCEPTABLE NO REMARKS: Code Remarks with the proper Section Number,
Sections not applicable to a particular service, For Exomple: Remarks concerning before log
Leave Blank. calibrations would be coded B.5,
A. HEADING YES NO

1. Correct Heading Used

2. Heading Data Properly Completed

3. Logging Data Section Completed

4. Equipment Data Section Completed

5. 5cale Changes Noted on Heading

ISR

6. Are all abnormal conditions explained in the
remarks section

B. CALIBRATIONS AND SCALES

1. Scales Correct for Area

2. Scales Labelled

3. Scale Changes Labelled

4. Zeroes Recorded

5. Before Log Calibrations

6. After Log Calibrations

7. Repeat Section Recorded

INANANANA VAN

8. Repeat Section Acceptable

C. VALIDITY OF LOG

AN

1. Curves Functioning Correctly

2. Do Log values fal} within reasonable limits

C-% Cuvves o MNeulww off | ¢4

3. Curves on Depth

4. Logging Speed Indicated

<IN

5. Logging Speed Correct

D. APPEARANCE

1. Printing or Typing Neat

2. Printing or Typing Accurate

AVAAN

3. Grid and Pen Traces

4, Splices Straight and Clean

5. Film Correctly Processed

6. General Print Quality




Hole

LOG QUALITY REPORT

_H-15

COVAPEW S AT ED

Log DEMSILO b= tuf FAwudl Run »

Field Prinfm

CHECK ALL BOXES — ACCEPTABLE YESOR

UNACCEPTABLE NO

Sections not applicablie to o particular service,
Leave Blank,

A. HEADING

1.

2.

Correct Heading Used

Heading Data Properly Completed
Logging Data Section Completed
Equipment Data Section Completed

Scale Changes Noted on Heading

Are all abnormal conditions explained in the
remarks section

B. CALIBRATIONS AND SCALES

1.

2.

Scales Correct for Area
Scales Labelled

Scale Changes Labelled
Zeroes Recorded

Before Log Calibrations
After Log Calibrations
Repeat Section Recorded

Repeat Section Acceptable

C. VALIDITY OF LOG

1.

Curves Functioning Correctly

Do Log values fall within reasonable limits
Curves on Depth

Logging Speed Indicated

l.ogging Speed Correct

D. APPEARANCE

1.

2.

Printing or Typing Neat
Printing or Typing Accurate
Grid and Pen Traces
Splices Straight and Clean
Film Correctly Processed

General Print Quality

Engr. ﬂ ’@XQ V‘J"{

YES

Final Prinf[:]

NO

S~
Log Anulyst_é . UJ '/(/P vees

REMARKS: Code Remarks with the proper Section Number.

For Example: Remarks concerning beicre Loy
calibrations would be coded B.S,

ANANANA

]

-

NTNONS

\

\

NNNENENNNNENNE S

hY

AN

N\

hY

Y

N

(GANEANEANE §
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LOG QUALITY REPULKT

Hole ” - ’5 Log Date “//‘ ,/zq‘ Current Date __| (//é_ltq{

Log &H&L‘B_QMLL_Q& Run # ) Engr.ﬂ le X a &Clor

Field Print Final Print|:] Log Anolyst_J- W Me\fbef

CHECK ALL BOXES — ACCEPTABLE YESOR

UNACCEPTABLE NO REMARKS: Code Remarks with the proper Section Number.
Sections not applicable to a particular service, For Example: Remarks concerning before log
l.eave Blank. calibrations would be coded B.5.
A. HEADING YES NO

1. Correct Heading Used

A )

2. Heading Data Properly Completed

3. lLogging Data Section Completed

4. Equipment Data Section Completed

5. Scale Changes Noted on Heading

6. Are all abnormal conditions explained in the
remarks section

B. CALIBRATIONS AND SCALES

N\

1. Scales Correct for Area

N

2. Scales Labelled

N\

3. Scale Changes Labelled

AY

AVANANANEE=SENANANINAN

4. Zerces Recorded

A

5. Before Log Calibrations

6. After Log Calibrations

7. Repeat Section Recorded

AN

8. Repeat Section Acceptable

C. VALIDITY OF LOG

‘4
1. Curves Functioning Correctly l/
Pl
2. Do Log values fall within reasonable limits
3. Curves on Depth ‘/,,
4. Logging Speed Indicated ‘/
~d
vV

5. Logging Speed Correct

D. APPEARANCE

1. Printing or Typing Neat

2. Printing or Typing Accurate

3. Grid and Pen Traoces

4. Splices Straight and Clean

NANANENA

5. Film Correctly Processed

AY

6. General Print Quality
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LOG QUALITY REPORT

Hole J“i’ - g- Log Date {1 lé l 96 Current Date /

Log Du pr LATEROLOG. Ryn« l Engr.gﬁ L& X a ULJ Cv”
w/ 6Ammap

< - W.
Field Print[ﬁ Final Prin?E_—_l Log Analyst { €viter
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